MHUHUCTEPCTBO NPOCBEIEHUS POCCUCKOM ®EJEPAILIUU

MunucrtepcTBo oopazoBanus Tynabckoii 001acTu

MO Boropoaunxuii paiion

MOY CHI Ne 29
CoryiacoBaHo IIpunsTo Yipepise,,
S OBATES L 20N
" o M 25705 o
3amectuTens aupexropa no YBP Ha 3acenanuu [lenaroruyeckoro ,’;npux’rqp'wgo% RN
4 e 0
coBera s AT LA

///%_ / Kykona O.B.

«21» aBrycra 2024 r.

«21» aBrycra 2024 r.

nporoxon Ne 7

. . Y n=l
‘ y olf¥se IygIRaD P.B.
| % ";’. :

~— 35 1
1 «27» aBRyCEa,2024 1.

R

....

PABOYAS ITPOT'PAMMA

(ID 4708265)

y4yeOHoro npeamera «buosorusi. Yriy0JieHHbIH YPOBEHb)

st ooyvaromuxcs 10 —11 xmaccos

cesio HoBonmokposckoe 2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY mipeamery "buonorus" (manee - Ouosorus) Ha
YpOBHE cpeJiHero oo1iero oopa3zoBanus padpadborana Ha ocHOBe DenepaibHOTO
3akoHa oT 29.12.2012 No 273-®3 «0O6 oOpazoBanuu B Poccuiickoi
Oepneparun», GI'OC COO, KoHueniuu mnpenojaBaHus y4yeOHOTO MpeaMeTa
«buonorus» M OCHOBHBIX NOJIOXKEHUH (enepanbHO padoyeil mporpammsl
BOCITUTAHUS.

VYuebnsiii npeamer «buonorus» yrnyonénnoro ypoBHs uzydenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB MpPEAMETHOW  oO0nacTu
«EcrecTtBeHHO-HayuHble npeaMeTsy. CormacHo mnonoxenusm PIroC COO
npouiibHbIE y4YeOHbIE IPEAMETHI, H3ydyaeMble Ha YIIIyOJEHHOM YpPOBHE,
SBIISTFOTCST criocoboM muddepennmanyy 00y4eHus: Ha YPOBHE CPEIHETO 00IIero
o0Opa3oBaHusd M NpPU3BaHbI OOECIEUUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM
o0mMM, CcpeIHUM OOIIUM, CpEeIHUM MNPOPECCUOHATBHBIM H  BBICIIUM
oOpazoBanueM. B To ke BpeMsi KaXAbli U3 3TUX YYEOHBIX MPEIMETOB TOJIKEH
ObITh OPUEHTUPOBAH Ha MPHOPUTETHOE pelIeHHe O00pa30BaTENbHBIX,
BOCIIMTATENBHBIX M Pa3BUBAIOIIUX 3a/Ja4, CBA3AHHBIX C MpodopueHTAIHeH
oOyyarolmuxcs ¥ CTUMYJIMPOBAaHHEM HHTepeca K KOHKPETHOM 00JacTH
HAy4YHOrO 3HAHHWS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHON, HKOJOTHEH,
IICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebHomy npeamety "buonorus" maér npejacTaBieHHE O
e M 3aJayax u3ydeHusi yueOHoro mpeameta «buonorus» Ha yriayOn€HHOM
YPOBHE, omnpeieisieT 00si3aTeNibHOe (MHBApUaHTHOE) MPEIMETHOE COJIEpiKaHue,
€ro CTPYKTypHpOBaHHUE IO pas3jeiiaM M TeMaM, PacHpelieleHUe I0 Kiaccam,
PEKOMEHJIyEeT MOCJIEI0BATEIbHOCTh M3YUYEHHsI yueOHOro Marepuaia ¢ y4éTom
MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydammmxcsi. B mporpamme 1o Ouosoruu
pean30BaH MPUHIIMI MPEEMCTBEHHOCTH C HM3y4ye€HHWEM OHMOJIOTMM Ha YpPOBHE
OCHOBHOTro oOmiero oOpa3oBaHus, Oyarojaps 4YeMy IIPOCMaTpUBaeTCA
HAIPaBJICHHOCTh Ha TMOCJEAyIollee pPa3BUTHE OMOJOTMYECKHX 3HaHUM,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
AKOJIOTUYECKOTO MBIIUICHHUS, TPEJICTABICHUN O 3I0pOBOM 00pas3e KU3HH, Ha
BOCIIUTaHUE OEpeKHOTO0 OTHOIIEHUS K OKpY’Kalollel mpupoaHoil cpeae. B
nporpamMme Mo OMOJIOTHUHU TaK)XKe MOKa3aHbl BO3MOXKHOCTH y4eOHOTO IMpeaMeTa
«buonorusiy B peanuzauuu Tpedboanuit DPI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METalpPeAMETHBIM U TMPEAMETHBIM pe3ysibTaraM OOy4YeHHS U B
(GOpMHUpPOBaHUU OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEILHON JESTEIbHOCTU



00y4Jaromuxcsi M0 OCBOEHUIO COJIEpKaHUsI OMOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CpEJIHETO 00111eT0 00pa30BaHUS.

VYueOubiit  mpeamer «buonorus» Ha  ypoOBHE CpPEAHETO  OOIIETO
oOpazoBaHus 3aBepliaeT OuoJorMyeckoe oOpa3oBaHUE B IIKOJIE W
OpHEHTHPOBAH Ha pacIIMpEeHUe U YIIIyOlIeHUe 3HAHUN OOyJaroIIMXCs O KUBOU
MIPUPOJE, OCHOBAX MOJEKYISPHOW M KIETOYHOM OHMOJIOTMH, IMOPHOJIOTHH U
OMOJIOTUY Pa3BUTUS, TEHETHUKU, CEJICKIINUA, OMOTEXHOJOTHHU, DBOJIIOIMOHHOTO
YYEHHUSI ¥ SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buonorus» Ha yriyOJ€HHOM YPOBHE
OPHEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCSI K TMOCIEAYIOMEMY MOTYISCHUIO
Omonornyeckoro oOpa3oBaHHMS B By3aX W OpraHU3ANMSIX CPEIHETO
npodeccuonanbHOro oOpa3oBanus. OCHOBY €ro COJEPKaHHS COCTABISIET
cucTemMa OMOJIOTMYECKUX 3HAHWH, MOJYYEHHBIX TTPU N3YyYECHUN O0yJarOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYCCKUX pa3/ie]lOB OHOJIOTMH Ha YpPOBHE
OCHOBHOTO o00miero oOpasoBanus, B 10—11 kimaccax 3Tu 3HAHUA TMOITYYarOT
pasButHe. Tak, pacIMpeHbl U YIITYOJICHBI OMOJIOTMYECKUE 3HAHKS O PACTEHUSX,
KUBOTHBIX,  rpubax,  OakTepusx, OpraHU3ME  4YeJOBeKa,  OOImmMX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHUTEIHLHO BKJIIOUEHBI  OHMOJIOTHYECKHE
CBEJICHUSI TPUKIAJHOTO ¥ TOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO
UCIIOIb30BaTh KaK OPHUEHTHPHI JUIS TOCICAYIOMIEro BbIOOpa mpodeccHm.
Bo3moskHa Takxke uHTErparusi OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIUMU
3HAHUSIMU, TOJYYEHHBIMH OOYYaIOMUMHUCS TP W3YYCHHH (DU3UKH, XUMUH,
reorpaduu U MaTEMaTHKU.

CrpykTypa mporpamMmbl mo ydeOHOMy mnpenmery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIOIMUOHHBIN MOAXOABl K M3YyYEHUIO OWOJIOTHH.
CornacHo MM, M3y4alOTCs CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEepHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allly, SBOJIIOLUNA OPTaHUYECKOTO MUPa
Ha 3emJjie, COXpaHEHHs] OMOJIOTMYECKOro pa3HooOpasus miaHetbl. Tak, B 10
KJIacCe€ M3Yy4yaloTCd OCHOBBI MOJEKYJSIPHOW M KJIETOYHOM OHoJoruu,
AMOPUOJIOTUU U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJIEKIUU, OMOTEXHOJIOTUU U
CUHTETHUYECKON OWOJOTUHU, aKTYaIU3UpPYIOTCS 3HAHUS OOydarommxcs IIo
O0oTaHWKe, 300J0TMH, aHaToMuH, (Qusmonoruu uenoBeka. B 11 kiacce
U3Y4aIOTCs IBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTUU U yueHue o duocdepe.

VYyeOuniii mnpenmer «buosorus» mTpu3BaH  00ECIEUUTH OCBOCHHUE
oOy4aromMMHUCsT OMOJOTMYECKUX TEOPUH M 3aKOHOB, WJIEH, NPUHLHUIIOB U
NPaBWII, JICKAIMIUX B OCHOBE COBPEMCHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUH O CTPOECHUH, MHOTOO0Opa3HH M OCOOCHHOCTSX KIIETKH, OpraHu3Ma,
MOMYJIAIUH, OUOIICHO3a, SKOCUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JOCTHKCHUSX,



COBPEMEHHBIX  MCCIIEIOBAaHUSAX B  OHMOJOTHM, NPHUKIAJAHBIX  ACMIEKTaX
OvoJOorMyeckux 3HaHuWW. [ pa3BuTMd W NOJAEpKAaHUA  UHTEpeca
oOyvaromuxcsd K OWONOrMM  HapsAay CO  3HAYUTENIbHBIM  O0BEMOM
TEOPETUYECKOI0 Marepuana B COJEpKaHUM NPOrpaMMbl MO OHUOIOrUU
MPETyCMOTPEHO 3HAKOMCTBO C HMCTOPHUEN CTAHOBJICHUA W PA3BUTHS TOM WIHU
MHOUN 00yiacTh OMOJIOTHHU, BKJIAJOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
pelIeHre BaXXHEHIINX OMOJOTMYECKUX U IKOJIOTMYECKUX MPOOIIEM.

Henp wusyuenuss yueObHoro mnpeamera «buonorus» Ha yriayOia€éHHOM
YpOBHE —  OBJIaJIeHUE OOYyYalOlMMHUCS 3HAHUSIMHU O  CTPYKTYPHO-
(YHKIMOHANBHOW  OpraHW3allid  JKUBBIX CHCTEM pa3HOTO paHra |
puoOpeETEeHNE YMEHHUI UCIOIb30BATh 3T 3HAHUS B POPMUPOBAHUHU UHTEpPECA K
ompenenéHHon o0mactTu TPo(EeCCHOHATBLHON JESTeILHOCTH, CBS3aHHOM C
Owosnoruel, WM K BBEIOOPY YyYeOHOTO 3aBEACHUS [UIsl  TPOIOJDKCHUS
OMOJIOrMYecKOro 00pa30BaHUS.

JlocTikeHune 1enu wu3ydeHus: ydeOHoro mpenmerta «buomorus» Ha
yriayOIE€HHOM ypOBHE 00€CIIeUHBAETCS PEIICHUEM CIIETYIOIIUX 3a1au:

OCBOGHHE OOYyYaIOUIUMHCS CHCTEMbl OMOJOTMYECKMX 3HaHUH: 00
OCHOBHBIX OHOJIOTUYECKUX TEOPHUSAX, KOHIEMIUIX, TUIoTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX M IpaBWiaX, COCTaBISIOIINX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHY MHpa; O CTPOCHHUH, MHOrooOpa3uu U OCOOEHHOCTSX
OMOJIOrMUecKUX CHUCTeM (KJI€TKa, OpPraHu3M, MOMYJsALUs, BUJ, OHMOreOleHO3,
ouocdepa); 0 BBIIAIOMIMXCA OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OMoJI0rNY;

O3HaKOMJIEHUE OOYYaloIMXCsl ¢ METOJaMM IO3HAHUS >KUBOM MPHUPOJBI:
UCCIIEJIOBATEILCKUMU METOJaMH OHUOJIOTMYECKUX HayK (MOJIEKYJISpHOU H
KJIETOYHOM OMOJOTHM, SMOPUOJIIOTMM U OWOJIOTUM DPAa3BUTHUS, TEHETHUKU U
CEJIEKIIMM, OMOTEXHOJIOTMM W CHHTETUYECKOW OMOJOrMM, MaJleOHTOJOTHH,
HKOJIOTUH); METOJaMH  CAMOCTOATEIBHOIO  IPOBEIEHUS  OMOJIOTMYECKHX
UCCIICJIOBAaHUNA B JlabopaTopuu U B Mpupoje (HaOM0JeHUE, H3MEpEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHHUE);

OBJIaZICHHE OOYYaIOUIMMUCS YMEHHUSMHU: CaMOCTOSTEIbHO HaXOJAUTh,
aHaJIN3UPOBATh U UCIOJIB30BAaTh OMOJIOIMUYECKYIO0 MH(OPMALIHIO; M0JIb30BaThCS
OMOJIOrMUECKON TEPMUHOJIOTUENH U CUMBOJIMKOM; yCTaHABIMBAaTh CBS3b MEXY
pa3BUTMEM OHOJOTMM M COLMAIBHO-PKOHOMHYECKMMHU M SKOJIOIMYECKUMHU
npoOyiieMaMH YeJIOBEYECTBA; OIEHUBATH MOCIEIACTBUSI CBOCH AESATENBHOCTU IO
OTHOUIEHUIO K OKpY)Karouled MNpUPOIHON cpese, COOCTBEHHOMY 3/I0pPOBbIO U
3I0POBBIO  OKPYXAIOLIUX JtoJIel; OOOCHOBBIBAaTH M COONIOAATH MEpHI
npodunakTUKU UH(PEKIMOHHBIX 3a00J€BaHUM, MpaBUiia MOBEACHUS B IPUPOC



U oOecmeyeHHust 0€30IIACHOCTM  COOCTBEHHOM  JKU3HEICITEILHOCTH B
Ype3BbIYAMHBIX  CUTyallMsIX TPHUPOJHOTO M TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHBIEC HAyUHBIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

pasBUTHE Yy OOYYAlONmUXCS  WHTCIUICKTYaJdbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJICIOBAHUSIMH B OMOJIOTHH, PEIIAEMBIMU €H0 MPOOJIEMaMH,
METOJ0JIOTHEN OMOJIOTHIECKOTO WCCJICI0BAHMSI, MIPOBEICHMUSI
OKCIIEPUMEHTAIBHBIX ~ HCCICAOBAHHMM, pEIIeHUS  OWOJOTHYECKHX  3ajad,
MOJICITUPOBAHUS OMOJIOTUYECKUX 0OBEKTOB M MPOIIECCOB;

BOCIIUTaHUE y OOYYAOMIMXCS IICHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIC
B IICJIOM W K OTHCTbHBIM €€ OOBeKTaM | SBICHUSM; (OpMUPOBAHUE
AKOJIOTMYECKOM, T€HETUYECKOW IPAMOTHOCTH, OOIIEH KyJbTYpbl IOBEICHUS B
MIPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHne OO0yJalomMUMHUCS KOMIIETCHTHOCTH B PallMOHATIHLHOM
MIPUPOIONIOIH30BaHUN (COOMIOICHUE MPABUI TIOBEICHUS B TPHUPOJAE, OXPAHBI
BUJIOB, JKOCHCTEeM, Omocdepbl), COXpaHEHHH COOCTBEHHOI'O 3J0POBbS H
3M0pPOBbsl  OKpYXKaImmMX Joaed  (coOmogeHuss Mep  NpodUIaKTUKH
3a00JIeBaHHUIA, obecmeueHue 0€30I1aCHOCTH KU3HEAEATEIbHOCTU B
YpE3BBIYAMHBIX CUTYAIMSIX TPUPOTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJOTUYECKUX 3HAHUM U YMEHUH B TTOBCEHEBHOM JKU3HU;

CO3JaHME yCIOBUW JJsi OCO3HAHHOTO BbIOOpa  OOydYarouuMucs
WHIUBUYaJTbHON oOpasoBaTeIbHON TPACKTOPUH, criocoOCTByrOIIEH
MOCIIeyIoIeMy Mpo(ecCHOHATbHOMY CaMOOIPENICTIEHNI0, B COOTBETCTBUH C
WHANBUIYaTbHBIMU MHTEPECAMH U MMOTPEOHOCTIMH PETHOHA.

OOmiee 4YKMCIO YacoB, OTBEJCHHBIX Ha HW3yYeHUE OWUOJOTrMU Ha
yriayOJIeHHOM YPOBHE CpeAHero oOmiero oopazoBanus, coctaBisieT 204 yaca: B
10 xnacce — 102 yaca (3 yaca B Hezgeno), B 11 kmacce — 102 gaca (3 gaca B
HEJIEIII0).

O160p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEICTB OOyUYEeHUs] OHOJIOTUU
OCYHIECTBIISIETCS C YUETOM CHEelU(UKHN €r0 COACpKaHUA U HAIPABICHHOCTH Ha
IPOJOJKEHNE OMOJIOTMYecKoro oOpa30BaHUS B OpPraHU3ALMIX CPEIHETO
po(eccCHOHaIBbHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTeNIbHBIM  YCJIIOBHEM TP OOyYEHHHM OHWOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE SIBIISIETCS MPOBEACHHE JIA0OPATOPHBIX M MpakTHueckux pador. Taxxke
ydgacTie  OOydYaroIuXcs B BBINIOJIHGHHMM  TPOCKTHBIX W Y4eOHO-
UCCIICIOBATEILCKUX pPa0dO0T, TeMaTHKa KOTOPBIX OMPEICISCTCS YYHTEIeM Ha
OCHOBE HMCIOIIMXCS MaTepPHATbHO-TEXHUYECKUX PECypCOB M  MECTHBIX
IIPUPOAHBIX YCIOBUM.



COAEPKAHUE OBYYEHUA
10 KIIACC

Conep:xanue nIporpaMMsl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IIPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak HayKka

CoBpemenHass Ouosiorusi — KOMIUIEKCHasi Hayka. Kpatkas wucropus
pa3BuTus Ouosioruu. buosiornyeckue Hayku M U3y4aeMble UMU MTPOOIEMBI.
OyHIaMEHTaIbHbIC, MPUKIAJHBIC W MOUCKOBBIE HAYyYHBIE HCCIEIOBAHUSA B
OHMOJIOTUU.

3HaueHue Ouosorud B (HOPMUPOBAHHHM COBPEMEHHON €CTECTBEHHO-
Hay4yHOU KapTuHbl mupa. lIpodeccun, cBsizaHHble ¢ Ouosnorued. 3HayeHUe
OMOJIOTUM B TPAKTHYECKOW MACSITEIHPHOCTH YEJIOBEKA: MEIUIIMHE, CEITbCKOM
XO3SIMCTBE, MIPOMBIIIUIEHHOCTH, OXPAHE NPUPOJIBL.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsent, I'. Mengens, B. U. Bepuanckuii, WU. II. IlaBnos, . U.
MeunukoB, H. 1. Basunos, H. B. TumodeeB-Pecorckuii, JIx. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHH C APYTMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMbI U UX U3Y4YeHHE

XKuBbie cuctembl Kak mpeaMer uzydeHusi ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: EIUHCTBO XUMHYECKOrO COCTaBa, JHUCKPETHOCTb M LEJIOCTHOCTD,
CJIIOKHOCTh U YNOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3alIMs,
CaMOBOCIIPOU3BEACHUE, PA3IPaKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alliyd JKUBBIX CHCTEM: MOJIEKYJSIPHBIMA, KIETOYHBIH,
TKAHEBbIM,  OPraHU3MEHHbIA,  MOMYJISIIUOHHO-BUJIOBOM,  DKOCHUCTEMHBIN
(buoreonenoTnueckuit), o6uochepusiid. Ilporeccrsl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKKU KUBOTro. KHU3Hb Kak (hopMa CYHIECTBOBAHUSA
matepuu. Hayku, wusywaromme >XUBbIE CHCTEMbl Ha Pa3HbIX YPOBHSX
OpraHHU3aLHH.

Nzyuenne xuBbIX cucteM. MeTosbl Onosiorndeckoi Hayku. Habmonenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3alnus, MeraaHanus. llonstue o
3aBUCHMOW W HE3aBUCUMOM mnepeMeHHOM. IlnaHupoBaHue 53KCIEpUMEHTA.
[TocTanoBka u mpoBepka rumnote3. Hynesas runoresa. [lousarue BoIOOpKH U €€
noctoBepHocTh. Paz0poc B Ouonornyeckux JaHHBIX. OLEHKa JOCTOBEPHOCTH



MOJIYYEHHBIX Pe3yiabTaToB. [IpUunHBI UCKAXKEHUS PE3YIHTATOB IKCIIEPUMEHTA.
IToHsTHE CTATUCTUYECKOIO TECTA.

JdemMoHcTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIE TIPU3HAKMU JKU3HWY», «buogornueckue
cucrteMbl», «CBOMCTBA JKMBOW MATEpUM», «YPOBHU OpraHU3alUU KUBOU
npupoael», «CTpoeHUE KUBOTHOW KIETKH», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuzmay, «buoreonenos», «buochepay, «Metoas
W3YUYEHUSI )KUBOU TTPUPOJIBI».

O6GopynoBanue: naboparopHoe  oOOpynOBaHUE  JJisE  MPOBEICHUS
HaOII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IpakTnueckas padora «lcronb30BaHUE pPA3IUYHBIX METOJIOB IMpHU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTKu

Knerka — cTpykTypHO-(QYHKIIMOHAIBHAS EIUHUIA JKUBOTO. McTopws
otkpeiTust Kietku. Paboter P. I'yka, A. JleBenryka. Kmerounass teopus (T.
[IBann, M. Ilneiinen, P. Bupxo). OCHOBHbIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPHUH.

Mertonpl  MOJEKYIAPHONM W  KJIETOYHOW OWOJOTHMU: MHKPOCKOIIHSI,
xpomatorpadus, 31eKTpodopes, MeTo] MEUYCHBIX aTOMOB, nuddepeHnnanTpuoe
EHTPU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yuenue @uxkcuposarHvlx
Kiemok.  ONEKTpoHHass  MUKpockomnusa.  KougokanvHas — mukpockonus.
Bumanvnoe (npustcusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

[Toptpersl: P. T'yk, A. JleBenryk, T. llIBann, M. nelinen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHKPOCKOI»,  «DIEKTPOHHBIN
MUKpPOCKOM», «IcTOpHUsl pa3BUTUSA METOJI0B MUKPOCKOITUM.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOMpPENapaThl PaCTUTEIbHbIX,
KUBOTHBIX U OAKTEPUATIbHBIX KIETOK.

IpakTnueckasi padora «lM3ydeHue METOJOB KIETOYHOH OHOIOTUU
(xpomarorpadus, snekrpodopes, mubdepeHmaabHOe HEeHTPUGYTUPOBAHHUE,
ITLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIEeTKHU

XHAMHUYECKHUN COCTAaB KIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOJIEMEHTHI.
Bona u e€ posnb kKak pacTBOpUTENs, peareHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIJIOPETysiiuu. MuHepaabHbIe BEIIeCTBA KJICTKH, UX OUOJIorHuYecKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.



Opranudeckue BeliecTBa KJIeTKH. buosiormdyeckue mojguMepbl. benku.
AMMHOKHUCTIOTHBIM  cocTaB  0enkoB. CTPYKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenika, NeNTUAHAs CBsI3b. BTopuuHas, TpeTUYHAs,
yeTBepTUYHasl CTPYKTYyphl. JleHaTypanus. CBoiictBa 6enkoB. Kiaccuduxanus
6enkoB. buonornueckue GyHkiuu 0enkoB. [lpuonsi.

Yrnesoasl.  MoHOcaxapuapl,  AUCaxapuabl,  OJMIOCaxapuipl U
nonucaxapuabl. OOUMN MJaH CTPOEHUS U (PUBHKO-XMMUYECKHE CBOMCTBA
yraeBoJoB. buosornueckue pyHKIMUN yriIeBOJIOB.

Jluiuael.  T'mapodunbHO-TMIpOdOOHBIE  cBoMcTBA.  Knaccudukamms
aunuoB. Tpurauuepuabl, Gochonunuasl, BOCKA, CTEpOUbl. buomornueckue
¢ynkuun aunuaoB. OOmMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKy4YecTb,
CIIOCOOHOCTh K CAMO3aMbIKaHHIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunossie kucinotsl. JJHK u PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunsr. [puanun kommnementapaoctu. [IpaBmno Yapradda. Ctpykrypa
JNHK — nBoitHast cnmpans. MecToHaxoXJaeHue W OuoJorhdeckne (yHKIIMH
JIHK. Buaet PHK. ®yukinun PHK B knetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBsa3u B mojiekyiae ATO.
buonornueckue Gpynkuun AT®D. BoccTaHOBICHHBIC TIEPEHOCUUKH, UX (PYHKITHH
B KJIeTKe. /[pyeue uyxneosuompugocghamor (HT®). CexBenupoBanme JIHK.
Memoowbi eenoMuKU, MpaHCcKpUnNmMoMuKy, npomeoMuKu.

CrpyktypHas  Ouonorusi:  OmoxuMmuueckue W Onodusnyeckue
UCCJIEIOBaHMUSI COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYphl OHMOMOJEKYI.
Mooenuposanue cmpykmypol u @QYHKYuil OUOMONEKYLl U UX KOMNIEKCOS.
Komnviomepnwiti  Ousaiin  u  opeanudeckuti cuHmes OUOMONEKYI U  UX
HEenpupoOHbIX AHAI0208.

JdeMoHcTpanuu

[Toprpeter: JI. Ilomuur, Hx. Yorcon, ®. Kpux, M. VYwikwunc, P.
O®pankiuH, @. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeieneHne XHUMHYECKUX DJIIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XMUMUUECKUX 3JIEMEHTOB B )KUBOW MPUPOEH.

Tabmuupr u cxemsl: «l[lepuonnyeckas TadauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOJIbl», «BellecTBa B coCTaBe OpraHu3MoBy, «CTpoeHune
MOJIEKYJIbl Oenka», « CTpyKTypbl OenKoBOM MoJeKynbl», «CTpoeHHEe MOJEKYI
yraeBosioB», «CTpoeHne MONEKyd JUIUI0B», «HyKIIeMHOBBIE KHUCIOTBI»,
«Crtpoenne Monekyibsl ATO».

O6opynoBaHue: XUMUYECKas MOCY/1a U 000pYyI0BaHUE.

JlabopaTopnasi paGora «OOHapyxeHHe OCJIKOB ¢  IOMOIIbIO
KaQYECTBECHHBIX PEAKLIUI.



JlaGoparopnass pabora «lccienoBaHve  HYKIEHMHOBBIX  KHUCIIOT,
BBIJIEJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOB.

Tema 5. Ctpoenue n GQyHKIUM KJICTKH

Tunel KJIETOK: 3yKapuoTHYecKas U mnpokapuoruuyeckas. CTpyKTypHO-
(yHKIIMOHAJIbHBIE 00PA30BAHMS KIETKH.

Crpoenue mpokapuoTHUecKod kieTku. KiietouHas creHka OakTepuil u
apxeii.  OcOOEHHOCTH  CTpOEHUsT  IeTepoTpoPpHOM W aBTOTPOPHOU
MPOKApPHUOTUYECKUX KIETOK. MecTo U poib MPOKapHUOT B OMOLIEHO3aX.

Crpoenre = ¥ (QYHKIMOHMPOBAHHUE  DYKAPUOTHUYECKOM  KIIETKH.
[Ina3zmatnyeckass memOpana (riazmanemMma). CTpykTypa M1a3MaTHYECKOM
MeMOpaHbl. TpaHCIOPT BeEHIECTB uepe3 IUIa3MaTHUECKyl0 MeMOpaHy:
naccuBHbIA (uddy3us, obneru€nnas auddysus), aKkTUBHBINA (TIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponunaemocts memOpanbsl. Pabora
HaTPUI-KaJIMEBOr0 HAacoca. DHJOLMUTO3: MUHOLUTO3, (arouuTo3. DK3OLMUTO3.
Knerounas crenka. CTtpykrypa ¥ (YHKIMU KIETOYHOW CTEHKH pPaCTCHH,

rpudoB.
[wurormasma.  [luto3zosb.  [luTockener.  [[BUke€HWE  IUTOILIA3MBI.
OpraHouibl KJIETKH. OmaomMeMOpaHHbBIC OpTaHOUIbI KJIETKHU:

supomtazMarnueckas cetb (OIIC), anmapat ['onbaku, TM30COMBI, UX CTPOCHHE
u (yHKIMA. B3anMoCBsI3b 0THOMEMOpPAHHBIX OpPraHou0B KieTku. CTpoeHue
TPaHyJSIPHOTO peTukyinyma. Mexanuzm HanpaeneHus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX O6enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi)
SHAOIIA3MAaTUUECKU peTukynyMm. CekpeTopHasi GyHKIUsS anmnapata [ oJbIKu.
Mooughuxayus benxos 6 annapame I'onvoocu. Copmuposxa 6enkos 6 annapame
Tonvoocu. TpancnopT BemecTB B KieTke. Bakyonu pacTUTENBHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKU: MHUTOXOHJPHUH, TUIACTUIBI.
Ilpoucxoocoenue  mumoxonopuii  u  naacmuo.  Cumbuocenes  (K.C.
Mepeorckosckuii, JI. Mapeynuc). Ctpoenne W (QYHKIIMM MUTOXOHJAPUA U
wiactul. [lepBudHbie, BTOPUUHBIE U CIIOKHBIE IIACTUIBI (DOTOCUHTEZUPYIOIINX
AYKapHuoT. XJIOPOIUIACThI, XPOMOILIACTHI, JIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpannsie  opranouwabl  kietku  CrtpoeHue u  (yHKIHH
HEMEMOpPAaHHBIX  OpraHOWJOB  KiIeTKu. PubGocombl.  [lpomedsxcymounvie
Gunamenmoi. MukpodunameHTbl. Akmurogvie Mukpoguiamermol. MplllIeUHbIE
KJIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleyHblX KiemoK. MHKpOTpyOOUKH.
Knerounsrii mentp. CTpoeHHME © JIBHKCHHE JKI'YTUKOB W PECHHUYCK.
MukpoTtpyObouku muTomasmel. LleHtpuons. bBenku, accoyuuposanHvie ¢
MUuxkpoghunamenmamu u Mukpompyboukamu. Momopuule denxu.



SAnpo. OOosouka siapa, XpOMaTUH, KapHoIlia3Ma, SIPBIIIKH, UX CTPOCHUE
U GyHKUMU. SnepHslid 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PacloiOKEeHHUE
XpOMOCOM B HWHTEep(azHOM sjape. Jyxpomamun u 2cemepoxpomamur. benku
XpOMaTHHA — TUCTOHBI. J[uHamuka s0epHou 000710uKu 6 mumo3ze. AHoepHviil
Mpascnopm.

Knerounsle BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHoT (PaCTUTENbHOM, J)KUBOTHOM, TPUOHON).

JdemoncTpanuu

[Toptpersr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupbl n cxeMbl: «CTpOE€HHE 3YKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJeTKn», «CTpoeHHEe pacTUTENbHOM  KiIeTKn», «CTpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHrne MPpOKapUOTHUECKON KIETKI.

O0opynioBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepHalbHBIX KIETOK.

JlaGoparopnass padora «l3ydeHue CTpPOEHUSA KIETOK PA3JIAYHbBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3ydueHre CBOMCTB KJIECTOUYHON MEMOpPAHBD.

JlaGopaTopHas padora «lccienoBanue miasmMoiin3a U JCIjia3Moin3a B
PACTUTENbHBIX KIIETKAX».

IpakTnueckass padora «l3yueHue [BMKEHUA LUTOILIa3Mbl B
PaCTUTENBbHBIX KIIETKaX)».

Tema 6. O0OMeH BellleCTB M NpeBpalleHNe JHEPTUHU B KJIeTKe

AccuMUIIALIUSA W JTUCCUMWIISALNAS — JIBE€ CTOPOHBI MeTa0oim3Ma. THIIbI
oOMeHa BemIeCTB: aBTOTPOGHBIM W reTepoTpodHBId. YyacTHe KUCIOpoaa B
OOMEHHBIX Tpolleccax. DHEPreTUYecKoe OOEeCTeUeHHE KIETKHU: MpEeBpallleHHue
AT® B o0meHHBIX Tmporieccax. {DOEpMEHTATUBHBIA XapakTep pPEaKIUi
KJIETOYHOTO MeTabonu3Ma. DEepMEeHThI, UX CTPOCHHUE, CBOMCTBA U MEXaHU3M
neiictBusi.  Kodepmentsl. Otauuusi  (GepMEHTOB OT  HEOPraHUYECKHUX
KaTaau3aTopoB. benku-akTuBaTOphl M OCJIKU-MHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTH (hepMEHTATUBHBIX PEAKIINI OT Pa3IUUYHBIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHWYECKUX BEIIECTB B KieTKe. DOTOCHUHTE3.
AHokcueenHblll U oxcueennvlil pomocunmes y o6axmeputi. Ceemocobuparowjue
nueMeHmsl U NUSMEeHmbl PeakyuoHHo2o yeHmpa. Pollb XJIOpOIIacTOB B
npoiiecce Gorocunresa. CBeroBas u TeMHoOBas (a3pl. Pomoovixanue, Cs., Cs- u
CAM-munvt  pomocunmesa. IlpoayktuBHOCT,  (oTocuHTe3a. Binusuue
paznuyHbIX (PAKTOPOB HA CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (OTOCHUHTE3A.



XEMOCHUHTES. Paznoo6pasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUpYIOIIUE OaKTepUH, Kelne300aKTepuu, cepoOaKTepuun, BOJOPOAHbIE
OakTepuu. 3HAUCHUE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opoxenus. [Iponyktbl OpoxkeHuss U ux
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3MBbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTENH OOJIE3HE.

AnpoOHBIE OpraHu3MBlI. Oransl JSHEPreTUYECKOro oOMeHa.
[TogroroButenbHbii  3Tam. [7UKOIM3 — OECKUCIOPOJHOE PACIICTUICHUE
[JIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIETOYHOE JbIXaHUE. POJIb MUTOXOHApHIA
B mpoleccax OHMOJOTMYECKOro  okucieHusd. llukidueckue  peakiumu.
OxucnurenpHoe (dochopunupoBanue. Ouepeus MeMOPAHHO2O 2padueHma
npomonos. Cunmesz AT®: paboma npomonnoi AT®-cunmasvel. [lpenmyniecTa
a’poOHOTO MyTH OOMEHa BEIIeCTB IMepen aHa’poOHbIM. ¢P(PEeKTUBHOCTH
OHEPTreTUYECKOTO OOMEHa.

JdemoHcTpanuu

[Moptpersl: Ix. [lpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrenwrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumet u  cxeMbl:  «@DOTOCHHTE3», «DHEPreTHUEeCKUid oOMeH»,
«buocuntes 6enka», «Ctpoenne GpepMenTa», «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOTI, o0opy0BaHHe TUTSt
MIPUTOTOBJICHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabora «/3yyeHue KaTaIUTUYECKOM aAKTHBHOCTHU
dbepMeHTOB (Ha TPUMEPE aMUIIA3bl UIIH KaTanasbl)y.

JlabopaTtopnas pabora «l3ydyenue ¢GepMEHTATUBHOTO paCHICTUICHHUS
MEPOKCH/Ia BOJOPOa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnas paGora «CpaBHeHue mporeccoB (GOTOCHHTE3a H
XEMOCHHTE3a.

JlabopaTtopnas pa6ora «CpaBHeHHE POIIECCOB OPOKEHUS U IBIXaHUSD.

Tema 7. HacaeacrBeHHass uHpopManus ¥ peaju3anus e€ B KJIeTKe

Peakniun wmatpuuHoro cuHTe3a. [IpUHIMO KOMIUIEMEHTApHOCTH B
peakuMsiX MaTpU4YHOro CHUHTe3a. Peanusaiusi HaciaeJACTBEHHOW HH(OpMaIuu.
I'enetnueckuii ko, ero cBoMcTBa. TpaHckpunius — MaTpuuHbiii cuHTe3 PHK.
[IpyHIMOIBI  TPAHCKPUIIMKM:  KOMIJIEMEHTAPHOCTb, AHTUIIAPAJUIEIbHOCTD,
acumMeTpudHOCTh. Cozpesanue mampuunvix PHK 6 aykapuomuueckoti kiemke.
Hexooupyrowue PHK.



Tpancnauust u e€ sranbl. Yyactue tpancnoptHbix PHK B Ouocunrese
Oenka. YcioBus OuocuHTe3a Oenka. KoaupoBanue aMHHOKUCIOT. Pouib
pubocoM B OMOCHHTE3€e OemKa.

Coepemennvie npeocmasieHus o cmpoenuu eeHos. Opranuzanus reHoma y
MPOKApUOT U 3YKapUOT. Perynsuns akTUBHOCTH I'€HOB y MPOKapuoT. | unoresa
onepoHa (®@. XKakoo, XK. Mano). MonexyrapHnvie mexanusmvl IKCNPeCCUU 2eHO8
y oykapuom. Ponv xpomamuna 6 pecynayuu pabomel 2enog. Perynsuus
O0OMEHHBIX MPOLECCOB B KJeTKe. KileTounblii romeocTas.

Bupycel — HeknetouHbie (GOpMbI KHU3HU W OOJIUTaTHBIC MApPa3UThI.
CtpoeHue TpPOCTHIX U CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwrit yukn J[HK-cooepocawux eupycos, PHK-cooepocawux eupycos,
bakmepuogazos. Obpammuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycubie 3a0oneBaHus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/],
COVID-19, counanpHbie 1 MEAUIIMHCKHUE MPOOIEMBI.

Buounpopmamuxa: unmeepayus u ananuz 6oavuux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonoeudeckux oOaunvix. Hamomexmonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  yukyuu  odenxos. Cnocodbvt docmasxu
JIeKapcme.

JdeMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBaHOBCKHI.

Tabmuiel u cxeMbl: «buocuHTe3 Oecnka», «l['€HeTHYEeCKHii Kooy,
«Bupyce», «bakrepuodarn.

IpakTnueckas padora «Co3gaHue MOACIH BUPYCA.

Tema 8. ’KnsHeHHBIH MUK KJIETKH

Knerounsiii nuki, ero mepuoasl u peryisiusa. WHtepdaza m Mutos.
Oco0eHHOCTH TIpOIIecCOB, MpOTeKaoMX B uHTepdase. [loaroroBka KieTku K
nenennto. llpecunrernyeckuii  (MOCTMUTOTHYECKUM), CHHTETUYECKHH W
MOCTCUHTETUYECKUM (MPEMUTOTHUECKUI) TeprUOAbl HHTEP(hA3bI.

Matpuunsiii cunte3 JIHK — pernukanus. [Tpunuunsl permukanuu JJHK:
KOMIUIEMEHTApPHOCTh, TOJYKOHCEPBATUBHBIA CHHTE3, aAHTUIIAPAJIEIbHOCTD.
MexannszMm perukanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KJIETKHM — KapUOTHUIL. JIUTIOMIHBIN U
raruiouHbI  HA0OpBl XpoMocoM. ['omosioruuHble XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenne wietku — muTo3. CTagum MUTO3a W TMPOUCXOIAIINE B HUX
npouecchl. Tumnel Muto3a. Kaprokunes u nutokuHe3. buonorndyeckoe 3HaueHue
MHTO34.



Peryndiusa MUTOTHYECKOTO 1UKIIA KIETKHU. [IporpamMupyemast kiieTouHas
rubdesnp — arnomnros.

Krnerounoe s1po, XpoMoCcOMBI, (DYHKIIMOHANIbHASI T€eHOMUKA. Mexanuzmbl
npoaughepayuu, oughghepenyuposku, cmapenusn u eubeau kiemox. «lL{ugposas
KemKkay» — buoungopmamuyeckue mooeau GyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabnuiel 1 cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkamusa JJHK.

O6opynoBaHue: CBETOBOM MHMKPOCKOMN, MHUKporpenaparbl: «Mwurto3 B
KJIETKaX KOPENIKA JIYKay.

JlaGoparopnass  padora  «/M3yueHme XpOMOCOM Ha  TOTOBBIX
MHKpOITpENnapaTax».

JlabopaTtopnass paGora «HaOmronmenne wmuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue n GQyHKUNH OPraHU3MOB

buonornueckoe pa3zHooOpaszue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOUYHbIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHUST U JKU3HEACSITEIHPHOCTH  OJHOKICTOYHBIX
opraHu3MoB. baktepuu, apxew, OJHOKIECTOYHBIC TPUOBI, OTHOKICTOYHBIC
BOJIOPOCIIH, IpYrUe NPOTUCTHI. KOJTOHMAIbHBIE OPTaHU3MBI.

B3auMocBsa3p 4acTeld MHOIOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpraHu3M Kak eIuHoe 1enoe. ['omeocTas.

Txanu pactenuii. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTenbHas,
MOKPOBHAsI, MPOBOJAIIAsI, OCHOBHAs, MexaHu4yeckasd. OCOOCHHOCTH CTPOCHHS,
(GYHKIUH ¥ pacroioKeHus TKaHel B OpraHax pacTeHUM.

TkaHU )KMBOTHBIX U 4eJIOBEKA. THUIBI )KUBOTHBIX TKAHEU: SMUTENHAIbHAS,
COCIMHUTENbHAS, MbIIIeYHas, HepBHAsA. OCOOEHHOCTH CTpOEHUs, (PYHKIUN U
PacCIOJIOKEHUSI TKAaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TeHEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CUCTEMBbl OPraHOB >XMBOTHBIX M uejioBeKa. DYHKIMM OPraHoB M CHUCTEM
OpTraHOB.

Ornopa Tena oprannsmMoB. Kapkac pactrenuii. Ckenersl OAHOKIETOUYHBIX U
MHOTOKJIETOUHBIX KUBOTHBIX. HapykHblli U BHyTpeHHUH ckeneT. CTpoeHue H
THUIIBl COEUHEHUS KOCTEN.

JIBr>keHne OpraHu3MoB. JIBMJKEHUE OJHOKJIETOYHBIX OpPraHU3MOB:
aMEOOMHOE, )KTYTUKOBOE, peCHUYHOE. JIBH)KEHNE MHOTOKJICTOUHBIX PACTECHUIN:
TPONM3Mbl M HACTUHU. J[BM)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX W YEJIOBEKA:
MblImieuHas cucrema. Pediiekc. CkeneTHbIE MBIIIIBI U UX padoTa.



[Ilutanne opranusmoB. llornomenne BOABI, YIJIEKHACIOTO Tra3a H
MUHEpPAJIbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue >KMBOTHBIX. BHyTpuIogocTHOe
W BHYTPUKJIETOYHOE THIlIeBapeHue. lIuTtanne mMO3BOHOYHBIX KWUBOTHBIX.
Otnenbl  mUIIEBApUTENBHOrO  TpakTa.  [IumieBapuTenbHbIE  KEJE3BI.
[InmeBapurenbHas cucTema 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuil. JlpIXaHuUE€ IKUBOTHBIX.
Huddy3us razoB yepe3 NOBEpXHOCTh KieTkH. KoxkHoe apixaHue. JlpixaTenbHas
nmoBepxHOCTh. JKabOepHoe u n€rouHoe jpixaHue. JlpIXxaHWe TMMO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLUMOHHOE YCJIOXKHEHUE CTPOEHUS JIETKHUX
MO3BOHOYHBIX JKMBOTHBIX. JIpIxaTenbHasi cHUcTEMa 4YenoBeKa. MeXaHus3Mm
BEHTWISAILIMM JIETKUX Yy NTUIl W MIEKONUTAKOMUX. Perymsuus apIxaHus.
JIpixatenbHbie O0BEMBI.

TpaHcropT BEemIECTB y OpraHW3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUU.
Tpancropr BemiecTB y XUBOTHBIX. KpoBeHOCHass cucremMa W €€ OpraHsl.
KpoBenocHasi cucteMa NO3BOHOYHBIX JKUBOTHBIX U uenoBeka. Cepaile,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrm kpoBooOparmieHus. DBOIIOINMOHHBIC
YCJIOXHEHHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKHBOTHBIX.
Pa6ora cepana u e€ perymnsanus.

Beigenenne y opranusmoB. Beigenenue y pactenuid. Beigenenue y
#KUBOTHbIX. CoKpaTuTenbHble Bakyosd. OpraHbl BblaelieHHs. DuibTpanus,
CeKpelnus W O00paTHOE BcachlBAHME KAaK MEXaHM3Mbl pPabOThI OpPraHOB
BbifiesieHUs1. CBsA3b TMOJOCTHM Tela C KPOBEHOCHOW W BBIACIUTEIbHOU
cucreMaMH. BpiaeneHne y IT03BOHOYHBIX >KMBOTHBIX M 4YernoBeka. lloukw.
Crpoenne u pyHkimonnpoBanue Heppona. Ob6pazoBaHNEe MOYH y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllMTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuii M LHUCTHI TPOCTEHIMX. 3alluTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kytukyna. CpeacrtBa nacCUBHOM M XMMUUYECKOU 3aIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE.
3amura opranu3Ma ot 6onesneld. immyHnHas cucrema yenoBeka. Kietounsiii u
r'yMOpaJIbHbIH UMMYHHUTET. BpoXJAEHHBINM M TPHOOPETEHHBIN crieruUIecKuii
UMMYHHUTET. Teopus KloHaNbHO-cenekTuBHOro nMMmyHuTeTa (I1. Dpmux, G. M.
bepuner, C. ToneraBa). BocnamureinbHble OTBETHI OpraHu3sMoB. Polib
BPOKJIEHHOTO UMMYHHUTETA B pPa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazmpaxkxumMocTe UM perynsiuMs y OpraHu3MoB. Pa3apaxumMocTs Yy
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. Pa3mpaxumMocTh W perysisuus y
pactenuid. PocToBbI€ BEIIECTBA U UX 3HAYCHHUE.

HepBhas cucrema u pediektopHas peryisuus y >KUBOTHBIX. HeppHas
cucteMa M €€ OTHAeNbl. JBOJIIOIMOHHOE YCIOKHEHUE CTPOCHHUSI HEPBHOMU



CHUCTEMBI Yy >KMBOTHBIX. OTIENIbl TOJOBHOIO MO3ra MO3BOHOYHBIX KHWBOTHBIX.
Pednekc u peduiexkropHas ayra. be3ycioBHbIie U YCIOBHBIE PE(DIICKCHI.

['ymopanbHas peryndius 1 SHIOKPUHHAsS CUCTEMA JKMBOTHBIX U YEJIOBEKA.
Kene3pl SHOOKPMHHONW CHUCTEMBI W HMX TOPMOHBI. /J[eiCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOW M SHJOKPUHHOM cucTeM. ['unoTtanamo-runodusapHas
cucrema.

JdemoHcTpanumn

IToprper: U. I1. I1aBnos.

Tabmuipl U cxembl: «OJIHOKIETOYHBIE BOJAOPOCIHN», «MHOTOKIETOYHBIE
Bozopocim», «bakrepumn», «lIpocreimmey, «Opransl IIBETKOBBIX PACTEHUI»,
«CucTeMbl OpraHoB IMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cuctemb», «CTpoeHHe CTEOIISY,
«CtpoeHue JIMCTOBOM MIACTUHKN», «TKaHU KUBOTHBIX», «CKEIET 4enoBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cuctema», «HepBHas cucrema», «Koxa», «MpllleyHas  CHCTEMay,
«BprgenutenbHas cucremMay, « QHIOKpUHHAsE cuctemay, «CTpOEHHE MBI,
«Ammynurter», «KumeynonosoctHeie», «Cxema MNHTaHUSI  PACTEHUN»,
«KpoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHuE Tuapb»,
«Crtpoenue mianapumn», «BHyTpeHHEE CTPOCHHE J0XKAEBOro uepBs», «HepBHas
cuctema pwiO», «HepBHas cucrema ssrymkw», «HepBHas —cucrema
npecMmblkaromuxcs», «HepHas cucrema nruny», «HepBHas —cucrema
MIIeKOTTUTaomuXx», «HepBHas cuctema uenoBekay, «Peduaexey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpEapaThl 0THOKJIETOYHBIX
OPraHu3MOB, MHKpOIIpenapaTbl TKaHEW, PAKOBUHBI MOJUIOCKOB, KOJUICKLIWU
HACEKOMBIX, UTJIOKOKHX, KUBBIE IK3EMIUIIPhl KOMHATHBIX PACTEHH, TepOapun
pacTeHHMl pa3HBIX OTIEJIOB, BIIAXKHBIC MPENapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJOoBaHHE I JEMOHCTPAllMM TOYBEHHOTO U BO3AYIIHOTO MHUTaHUA
pacTeHul, pacileruieHus Kpaxmayia U OeJKOB Moj JAecTBHEM (EpPMEHTOB,
o0opyZl0BaHWE JJIsi JIEMOHCTpAIlMM OIBITOB 10 W3MEPEHUI0 KU3HEHHOMU
€MKOCTH JIETKUX, MEXaHW3Ma JbIXaTEIbHbIX [BWKEHUN, MOJEIN TOJOBHOIO
MO3ra pa3jnyHbIX JKUBOTHBIX.

JlaGoparopHas padora «/3ydueHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydueHue TKaHEe )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydueHue opraHoB [IBETKOBOI'O PACTECHUS».

Tema 10. Pa3MHOkeHHE U pa3BUTHE OPTaHU3MOB



@opMbI pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U
nojsioBoe. Buapl 0Oecnioioro  pa3MHOXKEHUsS: TMOYKOBAaHUE, CIOPYJISLUA,
(parMeHTanys, KIOHUPOBAHUE.

[TonoBoe pazmuHoxenue. [lonoBeie KieTkH, win rametel. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meno3e. KpoccuHrosep. buosormueckuii
CMBICJI M€HO03a U MOJIOBOTO mpouecca. Meno3 1 ero MeCTO B dKU3HEHHOM IUKJIE
OpraHU3MOB.

[Ipen3aponpiieBoe paszButhe. lameroreHe3 y KUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHME M pa3BUTHE MOJOBBIX KiIETOK. CrnepMmaroreHes u
ooreHe3. CTpoeHHe MOJOBBIX KIETOK.

OnnonoTBOpeHHE U HAMOPHOHAIBHOE pPa3BUTHE KUBOTHBIX. (CrocoObl
OILTOZIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyallbHOE pa3BUTUE OPraHU3MOB (OHTOr€HE3). OMOpPHOJIOTUs —
HayKa O Pa3BUTUU OPraHu3MoB. Mopgoecene3 — oOna u3 2nagHvix npoodnem
ambpuonocuu. Konyenyus mopgoecenos u mooenu mopgozenesa. Craauu
AMOpUOTEeHe3a JKMBOTHBIX (HA mpuMmepe Jsarymku). JlpoOinenue. Turmbl
napobnenus.  [emepmunupogannoe U HeOEPMUHUPOBAHHOE  OpoOJieHue.
bracmyna, munvr 61acmyn. OCOOCHHOCTH JPOOJICHUS MIICKOITMTAIOIIHX.
3apojpilieBble  JUCTKU (racTpyJsisilivsi). 3akjajJka OpraHoB W TKaHEW U3
3apOJIBIIIEBBIX JIMCTKOB. B3anmHOe BiIMAHME 4YacTed pPa3BUBAIOLIETOCS
3apopliia (AMOpUOHATBHAS MHAYKINS). 3aKiIaika TiaHa CTPOCHHSI dKUBOTHOTO
Kak pe3yibTaT HEepPapXU4YeCKUX B3aMMOJCUCTBUM TI'€HOB. DBiusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pazButue xuBoTHbIX. [locTomMOpronanbubiii nepuoa. Ilpsimoe u
Henpsimoe pa3BuTue. PasButue ¢ meramopdo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHonornueckoe 3Hau€HHE MPSMOIO0 W HEMPSMOIo
pPa3BUTHSA, UX PACOPOCTPAHEHHE B NMpUpoAE. TUIBI pocTa )KUBOTHBIX. PAKTOPHI
PEryJsIlIuU  pOCTa KUBOTHBIX M uejoBeka. CTaguu MOCTIMOPHOHATIBLHOTO
pa3BUTHUA y KUBOTHBIX U yenoBeka. [lepuoasl oHTOreHe3a yenoseka. CrapeHue
U CMEPTh KaK OMOJIOTMYECKHE MPOIECCHI.

Pasmuoxenne u paszputue pacteHuid. 'ametodut u criopodput. Meiio3 B
KU3HEHHOM IHMKJe pacTeHuil. (OOpa3oBaHuMe cHOp B Tpolecce Meiiosa.
l'amerorene3 y pacreHnil. OIUIOJOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIJIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue
U pa3BUTHE CEMECHH.

MexaHu3MBbl PETYISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpersr: C. I'. HaBamwun, X. llneman.



Tabnuiel u cxembl: «BereratuBHOoe pazMHOXKeHHE», «TuUIbI Oecrnoaoro
pa3MHOXKEeHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAIBI», «Pa3MHOXEHHUE 3BIIICHBD,
«PasmHOXeHue  ruape», «Menosd», «XpoMocombl», «l'ameToreHnes»,
«CtpoeHue SUIEKIETKA U criepMaTo3oniay, « OCHOBHBIE CTaJIMU OHTOTECHE3a,
«lIpssmoe m HempsiMoe pasBuTHE», «Pa3BuTHE MaWCKOro Kyka», «Pa3Burne
capanun», «Pa3Butue marymku», «JlBOMHOE OIIOJAOTBOPEHUE Y ILBETKOBBIX
pactenuin», «CTpoeHME CEMSH OIHOAOJBHBIX W JBYAOJBHBIX PAaCTCHUW,
«KW3HEHHBI LMK MOPCKOM KamycTbD», <« KU3HEHHBIM LUK MXay,
«OKW3HEHHBIN TUKJ NANOPOTHUKA», « KU3HEHHBIN LIUKIT COCHBD.

O0opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPONpENaparbl SUIEKIETOK U
CIIEpMAaTO30HU/I0B, MOJIEIb «L{MKII pa3BUTHSA JISATYLIKI.

JlabopaTtopnass pabora «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKPOIIpENapaTaxy.

IIpakTnyeckass padora «BbIsBICHUE NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass paGora «CTpoeHME OpPraHOB Pa3MHOXKEHHSI BBICIIHUX
pPacTEHHIN.

Tema 11. I'eHeTHUKa — HAyKa 0 HACJEACTBEHHOCTH M M3MEHYHMBOCTH
OpPraHu3MoOB

Hcropust craHoBieHUS W pa3BUTUS TE€HETUKU Kak Hayku. Paboter I
Menpens, I'. ne ®puza, T. Moprana. Posib 0TeueCTBEHHBIX YUEHBIX B pa3BUTUU
renetuku. Paboter H. K. Konbirora, H. M. BaBuiioBa, A. H. bemosepckoro, I'.
J1. Kapnieuenko, 10. A. ®ununyuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbIE TEHETHYECKHE TOHATUS W CHUMBOJBL. ['OMOJOTMYHBIE
XPOMOCOMBI, AJJICJIbHBIE T'€HbI, aJIbTCPHATUBHBIC ITPU3HAKU, JTOMUHAHTHBIN U
PELECCUBHBIN MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YUCTAsl JIMHUS, TUOPUIDI,
reHotur, (eHoturn. (OCHOBHBIE METOJIbI TEHETHKU: THOPUI0IOTHUYECKHM,
UTOJIOTUYECKUI, MOJIEKYJISIPHO-TEHETUYECKU.

JdeMoHcTpanuu

IToptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsmos, H. N.
Basuwios, A. H. benozepckuii, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuubl U cxembl: «MeTo1bl TeHETUKI, «CXeMbl CKPELIUBAHUS.

Jlabopatopnas pabora «/[po3odmia kak OOBEKT T'€HETHYECKUX
HUCCJICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnenss — 3aKoH
eauHooOpas3usi TUOPUIOB TMEPBOro MokoJieHus. lIpaBuiao JOMUHUPOBAHWS.



Bropoit 3akoH Menaensa — 3aKOH pacueIUIEHUs] PU3HAKOB. L{uTosornueckue
OCHOBBI MOHOTHOPHUAHOTO CKpelMBaHus. [ umoTes3a 4ucToThl ramer.

AHaM3upyonee CKpelIMBaHue. [TpomexyTOouHbIN Xapaxkrep
HacnenoBaHud. Pacuiennenre npu3HakoB NpHU HENOJIHOM JTOMUHUPOBAaHHH.
JuruOpuanoe ckpemuBanue. Tperuid 3akoH MeHngens — 3aKoH

HE3aBUCUMOIO  HACJIEJOBaHUS  NPU3HAKOB.  LlUTONmOrmyeckne  OCHOBBI
JUTUOPUTHOTO CKPEIINBAHMUS.

CuerieHHoe  HaciefoBaHue npusHakoB. PabGotet T. Moprana.
CuenneHHOEe HaCIEIOBAHUE TE€HOB, HAPYIIEHUE CIECIUICHUS MEXKIYy T'€HaMM.
XpOMOCOMHas TEOpHS HACIIEICTBEHHOCTH.

I'eneTuka nosa. XpoOMOCOMHBIA MEXAHU3M ONPEACIICHUS T01a. AyTOCOMBI
W TIOJOBBIE XPOMOCOMBI. ['OMOramMeTrHelii H  TETEpOraMeTHBIM  MOJL.
['eHeTndeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HAKOB,
CLUETUIEHHBIX C MOJIOM.

I'eHotun kak wenoctHas cucrema. llnerorponuss — MHOKECTBEHHOE
JNEWCTBUE TeHa. MHOMXECTBEHHBIN ajuien3M. B3auMoaencTBhe HeayIeabHbIX
reHoB. KoMmiuiementapHocTs. Jnuctas. [lonumepus.

['eHeTHUeCKUI KOHTPOJIb PAa3BUTHs PACTEHUM, KUBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3UOJOTUYECKUX TPOIECCOB, MOBEACHHUSI U KOTHUTHUBHBIX (DYHKITHIA.
['enetnueckne MeXaHU3Mbl CHUMOHOTEHE3a, MEXaHHW3Mbl B3aMMOJICHCTBUS
«XO3MH — Tapa3uT» M «XO3SIMH — MHUKpOOHMOM». ['eHeTHdYecKrhe AacmheKThI
KOHTPOJISL U U3MEHEHUSI HACJIEICTBEHHONW MH(POPMAIIUN B TTIOKOJICHUSIX KJIETOK U
OpPraHu3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmumer u cxembl: «llepBblli 1 BTOpoM 3akoHbl Mennaens», «Tperuit
3akoH  Mengens»,  «AHanm3upylolee — ckpeumuBanuey, — «Henomnoe
JOMHUHHUpOBaHUE», «CIIETNIEHHOE HAacleI0BaHUE MPHU3HAKOB Y JIPO30(HIBI»,
«l'enetuka monay, «Kapuotun uenoBeka», «Kapuotun po30QuIib»,
«Kapuotun nruip», «MHOXKECTBEHHBIM aimenusm», «B3aumopeiicTBue
TEHOBY.

O6opynoBanue: MOJENb JJs JEMOHCTpAIMM 3aKOHOB €IMHOO0Opa3us
rUOpUIIOB TEPBOTO TMOKOJICHHMS W PACHICIUICHHS MPU3HAKOB, MOJEIb IS
JEMOHCTpAlMU 3aKOHAa HE3aBUCUMOI'O HACIIEIOBAHUS MPU3HAKOB, MOJENb JIS
JEMOHCTPAIMU CIEIJICHHOTO HACJIEAOBAaHMS MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKporipenapar: «Jpo3oduiay.

IpakTnueckass padora «/3ydyeHue pe3ylbTaTOB MOHOTHOPHUIHOTO
CKpEIUBaHUS Yy APO30(PHIBDY.



IIpakTuueckas pabGora «/3yueHue pe3ynbTaToB AUTHOPUAHOIO
CKpEILUBaHUS Yy APO30(PHIBDY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopaeiictBue reHotuna M cpeapl npu (GopMupoBaHUU (EHOTHIA.
N3meHunBOCTh mpr3HAaKOB. KayeCTBEHHBIE W KOJWYECTBEHHBIE MPU3HAKHU.
Buapl N3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIICICTBEHHAS.

MopaudukannoHHass HM3MEHYUMBOCTb. Poib cpenpl B (hOPMHUPOBAHHMH
MOAU(PUKALUOHHOM M3MEHYUBOCTH. Hopma peakiuu IIPU3HAKA.
Bapuanuonnsiii psg u BapuanuonHas kpuas (B. Moranucen). CoiicTBa
MOJIU(PUKALNOHHON H3MEHYUBOCTH.

I'enoTunnueckas NU3MEHYUBOCTD. CsoiicTBa T€HOTUIIUYECKON
W3MCHYMBOCTH. BHIBI T€HOTHIIMYECKOW M3MEHYMBOCTH: KOMOWHATHBHAs,
MYyTallMOHHAS.

KomOunaTuBHas m3aMeHUMBOCTh. Meilo3 U TOJIOBOM MpoliecCc — OCHOBA
KOMOMHATUBHONW WM3MEHYMBOCTU. Pollb KOMOMHATHBHON W3MEHYMBOCTH B
CO37[aHNH TEeHETUYECKOTO Pa3HO0Opasusl B Mpeiesax OJHOTO BUA.

MyTanroHHass U3MEHYMBOCTh. Buabl MyTanuii: r€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W WHAYUUMPOBAHHBIE MyTalluu. SnepHble W
uuroriazMatuyeckue  myrtanud. (ComMaTHYeCKMe U TOJOBbIE  MYTAIlUU.
[IpruriHbl BOBHUKHOBEHUSI MyTalMid. MyTareHsl U UX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MPOLECcCa. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacnencTBeHHoM n3meHunBocty (H.M. BaBunos). BHesnepHast "3MeHUYMBOCTD U
HACJIEICTBEHHOCTb.

Onuecenemuxa u 3SNUSEHOMUKA, POTb SNULEHEeMUYeCKUX @axkmopos 6
Hacn1e008aHUuU U USMEeHYUBOCMU (heHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MOB.

JdeMoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuubr u cxembl: «Bunel usmeHunBocTH», «MoaudukanruoHHas
U3MEHYUBOCTD, «KombuHaTuBHas U3MEHYUBOCTDY, «Meio3y,
«OmnogorBopeHuey, «l'eHernyeckue 3abojeBaHus  YesoBekay, «Buuabl
MY TaLU».

O6opynoBaHue: xKUBbIE U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PacTeHUI,
pucyHku ((pororpadun) KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHUYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MoaAuUKAITMOHHON u3MeHUUBOCTH. [locTpoeHue BapHallMOHHOTO psga MU
BApUAIMOHHOUW KPUBOW.

IIpakTuueckas padora «Mytauuun y Jpo3odunbl (Ha TOTOBBIX
MUKpOIpEnapaTax)».



Tema 14. I'eneTnka 4yesi0BeKA

Kapuorun yenoseka. MexayHapoJiHas mporpamMma UcClieIoBaHus T€HOMa
yenoBeka. MeTonbl HM3y4YEHUs] TEHETUKHM YEJOBEKa: TIE€HEaJlOTMYEeCKUM,
ONMM3HEIOBEIN, LIUTOTCHECTUYECKHUM, MONMYJIIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpeMEHHOE  OIpENENeHUEe  TIEHOTHUIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCJIE C TOMOIIBIO
[I11P-ananu3a. HacneacTtBenHnble  3a0ojieBaHHMS  4YeloOBeKa. [ eHHBIE |
XpOMOCOMHBIE  0oJie3HH  4YeynoBeka.  bojie3aHn ¢ HacleICTBEHHOM
MPEAPACIIOIIOKEHHOCTBIO. 3HaueHUe MEIUIIUHCKON TE€HETUKHU B
MPEAOTBPAIICHUH U JICUEHHH T€HETHYEeCKUX 3a00JIeBaHUI YesioBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CTtBoOJIOBBIE KJIETKH. [TonsTne
«TEHETUYECKOr0 Tpy3a». OITUYECKUE AacHeKThl HCCIeN0BaHUM B 00jacTu
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckne (akTOPhI TOBBIIIEHHOW YYBCTBHUTEIBHOCTH 4YEJIOBEKA K
¢usnmueckoMy W = XMMHYECKOMY  3arps3HCHHIO  OKpPYKAIOIIEH  CpPeIbl.
['eHeTnueckas mpepacnoioKEHHOCTh YEIIOBEKA K MAaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuub! u cxemsl: «Kapuotun yenoseka», «MeToabl U3y4eHUS] TEHETUKU
qesoBekay, «I eHeTnyeckue 3a0071€BaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBlieHUE U aHATU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukaiusi U CeleKUuus. 3apoKJICHHE CENEKIMH U JOMECTUKALIUH.
Yuyenue H. W. BaBunoBa o IleHTpax mDpouMCXOXIEHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHHU. POip celleKunu B CO3/JaHUU COPTOB PACTEHUHM U ITOPOJ]
#UBOTHbIX. CopT, mNopoaa, ITaMM. 3aKOH TOMOJIOTUYECKUX pSJIOB B
HacieacTBeHHoM wu3MmeHunBocth H. WM. BaBwioBa, ero 3HaueHue s
CEJICKIIMOHHOM paboThI.

Metoasl ceneKIMOHHOM paboThl. MICKyCCTBEHHBIM OTOOpP: MAacCOBBIM M
UHAUBUAYAJbHBIA.  OTanmbl  KOMOMHAIMOHHOW  cenekiuu.  McmbiTanue
npou3BoauTeNIe 1Mo MmoToMcTBY. OTOOp MO TEHOTUITY C IMOMOIIBIO OIEHKH
(deHoTHa MOTOMCTBA U OTOOP IO T€HOTHUITY ¢ moMolibio ananu3a JJHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ[ CEJIEKIIMOHHOM  paloThl.
PampanvonHbli M XUMHMYECKHMI MyTarcHe3 Kak MCTOYHUK MyTalud Yy
KyJIbTYPHBIX QopM opranu3mMoB. Mcmoiab30BaHHe T€HOMHOTO PEIaKTUPOBAHUS
U MeToa0B pekomOnHaHTHBIX JIHK 1t momydeHus ucxoaHoro matepuana s
CEJICKIIUH.

[Tonmyuyenue MOJTUTLIIOUIOB. BuyTtpusugosas ruOpuaAN3aIus.
bnuskopoacTBeHHOE — cKpemuBaHue, WM  uHOpuauHT.  HepoacTBeHHOE



CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHsl. Vcmnonab3oBaHue
retepo3uca B cenekiuu. Otganéunas rudpuausanus. [Ipeogonenue d6ecruioaus
MEXKBHUJOBBIX TUOPUIOB. JIOCTHMIXKEHMS CENeKIMU PACTEHUW U IKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3YYCHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUI
M UX JUKAX PpoJMYed Uil CO3JaHUSI HOBBIX COPTOB U TUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp. M3yuenue, coxpaneHue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 6 UYEAX VAVUUIEHUS CYUIeCmEYIoWuUx U CO30aHUsl HOBbIX NOPOO,
JUHULL U KPOCCO8, 6 MOM HYUCIe C NPUMEHEHUEeM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIE008aHULL, NEPEeV08bIX U0l U NePCHEeKMUBHBIX MEXHON02UU.

JdeMoHcTpanuu

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmunel u  cxeMmbl: «lIeHTpbl TPOUCXOXKIECHHUS U MHOrooOpasus
KYJbTYPHBIX PacTE€HUI», «3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIE/ICTBEHHOM
U3MEHUHUBOCTHY», «Metomasl cenekiumy», «OtmanéHHas rubOpuan3anusy,
«MyTtarenes.

JlabopaTtopHasi padora «/3yueHune COPTOB KYJIbTYPHBIX pPACTEHUU U
OPOJI AOMAIIHUX )KUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHrue METOIOB CEJIEKIIUU PACTECHUMN.

IpakTnueckas padora «IIpuBrUBKa pacTeHUIN».

Jkckypeusi «OCHOBHBIE METOJIbI U JOCTHXKEHUS CEJICKIMU PAacCTeHUH U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHY0  (epmy,
COPTOMCHBITATEILHBIN YYacCTOK, B TEIUIMYHOE XO3SMCTBO, B J1abOpaTOpHIO
arpOyHHUBEPCUTETA UM HAYYHOTO IICHTPA)».

Tema 16. buoTrexHoJI0TUs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, UCTOJIb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE W TKAHEBbHIE
KyJIbTypbl, =~ MHKPOOPraHU3MbI, = HUX  XapaKTepuUCTUKa. TpaaulrOHHas
OMOTEXHOJIOTUS: XJIEOONEUEHUE, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAENME. MukpoOuosnornueckuit cuHte3. OOBEKTHl MHKPOOUOIOTHYECKUX
TexHoJorui. [IpousBoacTBO OeKa, aMUHOKHUCIOT U BUTAMHUHOB.

Co3naHue TEXHOJOTMHA M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS
U KOHCTPYMPOBAHUS TEHOMOB C LEIbI0 TIOJYyYEHHS OpPraHu3MOB M HX
KOMITOHEHTOB, COJICpXKaIlIUX HE BCTpPEYAIOIIUecs B IPUPOIe OMOCUHTETUUECKHE
MyTH.

Kinerounas nnxkenepus. MeTopl KyJbTYphl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. ComaTuyeckas THOpUAM3AIUS W COMATHYECKUMA



sMOpuorenes3. Vcmnonb3oBaHWe TalyIOWIOB B CEJICKUUM pacTeHui. [lomyuenue
MOHOKJIOHAIbHBIX anmumenl. Hcnonvzosanue  MOHOKIOHANbHBIX u
NOTUKTOHAILHBIX aumumen 6 Meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMST ~ SAMLEKIETOK W KJIOHUPOBAaHME  JKUBOTHBIX.  Mertox
TPAHCIUIAHTALUU SAEP KIETOK. TexHonocuu 0300poenenus, Kyibmusuposanus u
MUKPOKAOHANTbHO20 PAZMHOINCEHUS CEbCKOXO3AUCTNEEHHBIX KVIbINYD.

XpOMOCOMHasi M TE€HHas WHKEHEpUs. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue  pexkomOuHanTHeix JHK.  Cosdanue  mpanceennvix
opeanuzmog. JIOCTM>KEHUST M TNEPCHEKTHBBI XPOMOCOMHOM M TI'€HHOU
MHXEHEPUHU. DKOJIOTUYECKUE U ITUUECKUE TIPOOIEMbl TeHHOW NHKEHEPUH.

Memuuunckue OuotexHomoruu. IloctreHomMHas mmM@poBas MeAHWIIMHA.
[II1P-muarnoctuka. MeTaOONMOMHBIM aHalIW3, TEHOIEGHTPUYECKHN aHaju3
IIPOTEOMA 4YEJIOBEKA Ul OLIEHKH COCTOSHMS €ro 310poBbi. lcmosib3oBaHme
CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-OuoumnxeHepus s
pa3paboTKu (PyHIAMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHW, CO3JaHUA
KOMIUIEKCHBIX TKaHEH COYEeTaHWEM TEXHOJOTUN TPEXMEPHOro OMONMPUHTUHTA U
ckaddonauHra Ui peleHus 3a/1a4 NepcoHaIN3uPOBAHHON METUIIHBI.

Co3naHne BEKTOPHBIX BAKIUH C LEJIbI0 0OecreyeHus KOMOMHUPOBAHHOMN
3amuThl 0T Bo30ynuteneit OPBU, ycTtanoBieHne MOJEKYISIPHBIX MEXaHU3MOB
dynkmonupoBanusi PHK-comepskamux  BUpYyCOB, BBI3BIBAIOIIUX  0CO0O
oracHble 3a00JIEBaHMS YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuupr u  cxembl:  «Vcmonp3oBaHWME ~ MHUKPOOPTaHU3MOB B
IIPOMBIIUIEHHOM  NPOU3BOACTBE», «KiletouHas uHxkeHepus», «l'eHHas
VUHXXECHEPUSD.

JlabopaTtopHas paGora «/3ydueHre 00bEKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonmyyeHne MOIOUYHOKHUCIBIX TPOAYKTOBY.

IKekypeusi «broTexHonOruss — BaXKHEWIAs MPOW3BOAMUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apo:knenne u pasBuTHEe IBOJIOIMUOHHBIX NMPeEACTABJICHUNA B
Onosioruu

OBomtonimoHHast teopusi Y. JlapBuHa. Ilpenmnochuikvi BO3HUKHOBEHUSA
napBuHu3Ma. JKn3Hb 1 HayuyHas nearenbHocTh Y. JlapBuHa.



JIBkymie cuiabl  ABodonuu  BUgoB 1o Y. JlapBuHy (BBICOKas
MHTEHCUBHOCTh PAa3MHOXEHHUS OpPraHW3MOB, HACJIEICTBEHHAs W3MEHYHMBOCTb,
O6opb0a 3a CylecTBOBaHME, €CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmrnenue cuntetnueckoil teopuu 3Bomtonuu (CTD). HeltpanbHas
Teopus 3Bomouuu. CoBpeMEHHas »HBOJIOUMOHHAs OuoJIorHs. 3HAaueHUe
ABOJIIOMOHHOW TE€OpUM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KAapTHUHBI
Mupa.

JdemoncTpanuu

[Toptpetsr: Apucrorens, K. JInnnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. apeun, C. C. YerBepuxos, U. W. llImansraysen, Jx. Xonnenn, /1.
K. benses.

Tabmunelr u cxembl: «Cucrema xuBol mnpupoasl (o K. Jlunhaero)y,
«JlectHuma xuBBIX cymectB (mo Jlamapky)», «MexaHusm QopMHpPOBaHUS
pUCcHocoOIeHnit 'y pacTeHuil u kuBOTHbIX (o Jlamapky)», «Kapra-cxema
Mapuipyta myremectsus Y. Jlapsuna», «Haxonkm Y. Jlapunay, «@Popmbl
O0oprOBI 32  cymecTBoBaHue», «llopombr romybeir», «MnHoroobOpasue
KyIbTYpHBIX (GOopM KamycThl», «llopombl momamHuX >XUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BUAOB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS
JIBYKYIIUX CHII 3BOMIOLHNY, «OCHOBHBIE MOJOKEHUS CHUHTETHYECKON TEOpUH
SBOJIFOLIUN.

Tema 2. MUKPO03BOJIIOIHSA U €€ Pe3yJIbTATHI

[Tonynsimuss  Kak »3JeMeHTapHas eAauHuua 3Boionuu. CoBpeMEHHbIE
METObl OLIEHKHM TE€HETUYECKOro pa3HooOpa3usi U CTPYKTYphl TMOMYJSLUH.
N3meHnenune reHo(pOHIA MOMYJSIUM Kak 3JIEMEHTapHOE HBOJIOLHUOHHOE
sBJIeHHE. 3aKOH TeHeTnueckoro paBHoBecus Jx. Xapmau, B. BaiinbOepra.

DOneMeHTapHble (QakTOpbl (ABUKYIIUE CUIIBI) IBOJIOLMH. MyTallMOHHBIH
npouecc. KomOunatuBHasi wu3MeHYMBOCTH. Jlpeli) TeHOB — ciydailiHble
HEHAIpaBJICHHbIE M3MEHEHMsS] YacTOT ajuiesied B mOmyssuusax. OQdekr
ocHoBarensi. dggexkm Oymuliouno2o eopaviuika. CHudCeHue 2eHemuyecko2o
pasnoobpazusi: npudunsvl u creocmesus. Ilposenenue s¢hpexma Opetigha 2eros 6
bonvwux u manvix nonyaayusx. Mwurpauun. M3omsauus  MOMySISIINAN:
reorpaduueckas (mpocTpaHCTBEHHAs), OMOJIOru4ecKkast (pernpoyKTUBHAS).

EcrectBennsiit or00p — HampaBiasiouid (akTtop 3BoONUU. DopMbI
€CTECTBEHHOTO OTOOpa: JABIXKYUIUH, CTaOWIM3UPYIOIIMMA, pa3phIBaOLIU
(mu3pynTuBHbIi). [logoBoit 0T60p. BO3ZHUKHOBEHNE U 3BOJIIOIMS COLIMATIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh OpPraHu3MOB KaK pe3ylbTaT MHUKPOIBOJIOLMH.
Bo3HukHoBeHHe  mpucnocoOieHud y  opraHu3MoB.  Apomopdosbl U



UIAO0AJAIITALH. ITpumepsr IPUCTIOCOOICHUIM y OpPraHU3MOB:
Mopdosiorndeckre, (PU3NOIOTHUECKUE, OHOXMMUYECKHE, MOBEIACHUYECKUE.
OTHOCHUTENBHOCTH TPUCTIOCOOIIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupooOpa3oBaHue Kak pe3ysibTar
MUKpPO3BOJIIOIUU. M3omsamus — kiaroueBoit daktop BuaooOpazoBanus. Iyt u
CIoCcOObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (MOJUILIOMAN3AIINS,
rubpuauzanus). JJmuTeabpHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OpMHPOBaHUS OMOJIOTMUECKOT0 pa3HOOOpa3usl.

Ponp »BomonmoHHOW OWONOrMM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHusi OuopazHooOpa3usi. MUKpPOIBOIIONUS U KOSBOJIOLMS MMapa3uTOB U
uX X035eB. Mexanu3Mbl (DOPMUPOBAHMSI YCTOMYMBOCTH K AHTUOMOTHKAM U
c1iocoObI OOPHOBI C HEH.

JdemoHcTpanumn

[Toptpetsi: C. C. YetBepukos, 3. Maiip.

Tabmumpl u cxembl: «MyTallMOHHAsE W3MEHYMBOCTHY, «llomymsimonnas
CTpyKTypa Buma», «Cxema TposBICHHS 3aKkoHa Xapau—BaiunOepray,
«JIBMKyIlME CHUJIBI ABOJIOLHMNY, «IJKOJOTMYECKass W3O0JALUS MHOMYJISLHMA
ceBaHCKoM Qopenn», «['eorpadudeckas 301K JTUCTBEHHUIIBI CUOUPCKON U
JMCTBEHHUILIBI JaypcKoi», «llomynsiiMOHHbIE BOJHBI YHCIEHHOCTH XHIIHUKOB
U KepTB», «Cxema JCHCTBHS €CTECTBEHHOTO 0TOOpay», «DopMbl OOphOBI 3a
CyliecTBOBaHHUE», «VHAYCTpHaIbHBIA MeENaHu3M», <«OKHBbIE HCKOMaeMbIE»,
«ITokpoBuTENBCTBEHHAs OKpacka >XKMBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX»,  «Dusmonmornueckue  amantanuu»,  «lIpucmocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepun Buma», « BUabl-IBOMHUKNY,
«CtpykTypa BHAa B  mpupoae»,  «Crnocobbl  BUA0O0Opa30BaHUSY,
«I"eorpaduueckoe BUJI000pa30oBaHue TPEX BUJIOB JIQHIBIIIICH,
«IKOJOTHYeCKOe BUA000pa30BaHKNE BUIOB CUHUI, «[loNUIIIONAB pacTeHui»,
«KamycTHO-peieuHbIil ruopumy.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIMM HACEKOMBIX, 4ydelia
OTUI] U 3Beped C MpUMEpPaMH Pa3TUYHBIX MPUCIIOCOOJIEHUM, yydyena MTUIl U
3Bepeil pa3HbIX BUOB, repOapuu pacTeHUM OIU3KUX BUJIOB, 0Opa30BaBLIMXCS
Pa3IUYHBIMU CTIOCOOAMH.

JlabopaTtopuas pabGora «BbisiBieHHME M3MEHYMBOCTH Yy 0COOEH OJHOTO
BUJIAY.

JlabopaTtopnass pabora «lIpucnocoOneHuss OpraHu3MOB H  HX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.



JlabopaTopnasi pa6ora «CpaBHEHHE BHAOB IO MOP(OJIOTHYECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3BoIOuHs U €€ pe3yJabTaThbl

Metoasl u3yueHuss MakpodBoJitoluu. [lajieoHTOIOTHMUECKHE METO b
n3ydeHust dBosonuu. llepexomnbie (GOpMBI M (PUIOTEHETHUUECKUE PSIbI
OpraHU3MOB.

buoreorpaduueckue MetToapl n3ydeHus »Boitonuu. CpaBHeHue GJopbl U
dbayHbl MaTEpUKOB U OCTpPOBOB. buoreorpaduueckue odnactu 3emnau. Bumisi-
SHJIEMUKU U PEJIUKTHI.

OMOpHOJIOTUYECKHE UM CPAaBHHUTEIIBHO-MOP(OJOTHYECKHE  METO/IbI
M3Y4YEHUsI HBOIIONMH. ['€HETMYECKHEe MEXaHHU3MbI SBOJIOIMM OHTOTE€HE3a U
MOSIBJICHUSI BOJIIOIIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE M aHAJIOTUYHBIE
opranbl. PynmuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETUUYECKUE,
OMOXMMUYECKHEe W  MAaTeMaTHYeCKHEe  METOJIbl  HM3YYCHHSI  DBOJIOIIHH.
I'omonornunbpie reHbl. COBpEMEHHBIC METOABI MOCTPOCHUS (PUITOTEHETHIECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U SBOIIOLIMS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBWjIa) OJBOMIOUMH. [lpunyun cmerwvl

dyHKYULl. Heob6patumocThb ABOJIIOIIHH. AnantuBHas paguanms.
HepaBHOMEPHOCTH TEMIIOB SBOJIFOLIMH.
JdeMoHcTpanuu
IToptpetsi: K. M. bap, A. O. Koanerckuit, ®. Mrosep, O. I'ekkenb.
Ta0au1s u CXEMBI: «DPUI0reHeTHYECKUMN psn JIOIIa N,

«ApxeonTepukc», «3Bepo3yoObie smepb», «Creronedans», «PUHUODUTHIY,
«CeMeHHbIE TanoOpoTHUKWY», «buoreorpaduyeckue 30HbI 3emun», «lperd
KOHTUHEHTOB», «PenukTo», «HauanpHble cTaguu 3MOPUOHATBHOTO Pa3BUTUS
MO3BOHOYHBIX JKUBOTHBIX», «['OMOJOTMYHBIE ¥ AaHAJOTMYHBIE OPTraHbI»,
«PynmuMeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpbHl  dYeloBeKa U
muMnan3e», «l JaBHble HaAMpaBiICHUS HBOMIOIUNY, «OO0IIMe 3aKOHOMEPHOCTH
ABOJTIOIIUN.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISKM TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PY/IMMEHTAPHBIX OPraHOB
U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue u pa3BuTHe ;KU3HA HA 3emuie

Hayuynble THUMOTE3bI MPOUCXOXKIACHHS XU3HU Ha 3emuie. AOuWOreHe3 u
naHcnepmusi.  JloHaydHBIE ~ TPEICTABICHHS O  3apOXKACHUM  KU3HU
(kpearmonu3M). ['UmoTe3a MOCTOSSHHOTO CaMO3apOXKACHUSI JKM3HU U €€



onpoBepxkerue onbitaMu  D. Pemu, JI. Cnamwranmanu, JI. Ilacrepa.
[IpoucxoxneHue KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE ~ JTambl  HEOPraHWYECKOM  dBomronuu.  llmanerapHas
(reonoruueckas) 3BOJIONUS. XHUMHUYECKas HBONIOLMSI. AOUOTEHHBIM CHHTE3
OpraHHYecKux BelecTB U3 Heopranmyeckux. Onbeir C. Mumnepa u I'. IOpu.
OO6pazoBanne noauMepoB u3 MoHomepoB. KoanepBarHas rumore3a A. .
Onapuna, runore3a mnepBuuHoro OymnboHa Jlk. XonjgeiiHa, TreHeTHYeCKas
runoteza . Mémnepa. PuGo3umbl (T. YUek) u rumoresa «mupa PHK» V.
I'unGepra. PopmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emmm n Metonsl €€ m3ydeHMs. lIckomaemsble OpraHMYecKue
octatku. ['eoxpoHonoruss u e€ ™eroasl. OTHOcHUTENbHAass W aOCOJIOTHAA
reoxponosiorus. ['eoxponosorndyeckas mKasua: 30Hbl, 3pbl, IEPUOJBI, TOXU.

HauvanbHbele 3Tanel oprannueckoid 3Bosrounu. [losgBiaeHne m 3BOMOLMS
MEPBBIX KJIETOK. DBOJIIOLMSA META00IM3Ma. BO3HUKHOBEHUE TIEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKPOOHBIE OHMOIUIEHKM KakK aHajor TMepBbIX Ha 3emiie
coobmecTB. CTpoMaToauThl. [IpoKapuOTHl U 3YKapUOTHI.

[Tpoucxoxienue AYKapUOT (cumOuoreHes). OBOJIIOIIMOHHOE
IIPOUCXOKJICHUE BUPYCOB. IIpOMCXOXKIEHHE MHOTOKIETOYHBIX OPTraHU3MOB.
BO3HMKHOBEHNE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tarnbl 3BOIIOIUH BBICIINX pacTeHuil. OCHOBHbIE apoMOp(}O3bI
pacrenuid. Beixox pacreHunit Ha cymry. llosBieHHe CIIOPOBBIX pPacTeHUM U
3aBoeBaHue MMM cymd. CemeHHble pacTeHus. lIpomcxokaeHue IBETKOBBIX
pacTeHUN.

OcCHOBHBbIE 3Tamnbl IBOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. BeHjickas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TurnoB. IlepBble  XoploBble KUBOTHbIE. JKU3Hb B BOJAE. ODBOJIIOLUA
no3BOHOUYHbIX. [Ipoucxoxnaenue ampubuit u pentwimil. I[IpoucxoxaeHue
MJICKOMIUTAONMX W mnrull. [lpuHnun kimodeBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMH U MIO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.

PazBuTtne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: aApXEH, MPOTEPO30H,
najgeo3oi, Me3030M, KaihHo30M. OOm@as xapakTepucThka KiuMmara u
re0JIOTHYECKUX TpoleccoB. [losiBIeHNE M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCaoBUs U BIUSHUE HA Ta30BbIM cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKUE KPU3UCHI MTpouutoro. IIpuunnsl
U CIIEICTBUSI MAacCOBBIX BbIMHpaHHUil. COBPEMEHHBIN IKOJIOTHYECKUH KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus OuopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucteMa opranndeckoro mupa. [lpunnunsl kinaccudukanuu
opranu3MoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.



JdemMoHcTpanuu

[Toptpetsr: ®. Peau, JI. Cnamnannanu, JI. ITactep, . 1. Meunukos, A.
N. Onapumn, [Ix. Xongenn, I'. Ménnep, C. Muiep, I'. FOpu.

Tabnuie u cxembl: «Cxema onbita @. Penny», «Cxema onwita JI. Ilactepa
M0 M3YYEHHUIO CaMO3apokaeHus xXu3Hm», «Cxema ombiTa C. Mumnepa, I
IOpwn», «Otanel HeopraHnyeckon 3BOIOLIUNY, «['€0XpOHOIOrnYecKas mKanay,
«HauanpHple 3Tanmbl OpraHMYeckol 3Bomouum», «Cxema 00pa3oBaHUS
AyKapuoT MyTéM cumOuoreHesa», «Cucrema XuBOH Npupoasl», «CTpoeHue
BUpYyca», «Apomopdo3bl pacteHui», «PuHnopuTh», «OIHOKIETOYHBIE
BoJIopocn», «MHOrokierounsle Bogopociny, «Mxu», «llamopoTHUKNY,
«lomocemenHble pacteHus’», «OpraHbl ILBETKOBBIX pacTeHui», «Cxema
Pa3BUTHs KUBOTHOTO MHPa», «ApomMop]o3sl KUBOTHBIX», «lIpocTeitmme,
«Kumeunomnonoctaeiey, «Ilmockue depBw», «Unenucronorue», «PvOb,
«3emHoBonHbIe», «lIpecmbikarommecs», «lItuipy, «Maekonuramonume,
«Pa3BuTne XHU3HU B apXeUCKOW 3pe», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOMN
ape», «Pa3BurtHe KW3HM B TANECO30MCKOM 3pe», «Pa3BuTHE KU3HM B
Me3030HCKOi 3pe», «Pa3BuTHe XU3HU B KalHO30MCKOM 3pe», «CoBpeMeHHas
CHCTEMA OPTAaHUYECKOTI0 MUDPAY.

O6GopynoBanue: repOapuu pacTeHUN PA3TUYHBIX OTIEIOB, KOJIJICKIIMH
HAaCEKOMBIX, BJIQXKHBIC TIPENaparbl KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB,
KOJUICKLUA WIJIOKOXUX, CKEJEThl ITO3BOHOYHBIX XMWBOTHBIX, Uyyesa INTUL U
3BE€pEU, KOJUIEKIMHA OKAMEHEJIOCTEW, IIOJE3HBIX HCKONMAEMBbIX, MYJIIKHU
OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JadoparopHas padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHHI0O aOMOTEHHOTO0 CHHTE3a  OPraHUYeCKHX
COEIMHEHUI B MEPBUYHOM aTMOocheper.

JlabopaTopnas padora «/3yueHue W ONKMCaHUE HMCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOBY.

IpakTnueckasi padora «l3yueHne oCOOCHHOCTEH CTPOCHUS paCTCHUI
Pa3HBIX OTAEIIOBY.

IpakTnueckast  padora  «l/3yuyeHne  OCOOCHHOCTEH  CTPOCHHS
MO3BOHOYHBIX JKMBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOTeHe3

Paznensl v 3a1a4n aHTPONOIOTHU. METOIBI aHTPOOJIOT U H.

CraHoOBIICHUE MPEACTABICHUN O TPOUCXOXKICHUH YEI0BeKa. Pennurnosueie
BO33peHUsl. COBPEMEHHBIE HAYUHbIE TCOPUH.

CxoncTBO 4enoBeKa C JKUBOTHBIMH. (CHCTEMAaTHYECKOE TOJO0KEHUE
yenoBeka. CBUIIETENBCTBA CXOJACTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEILHO-



MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($bU3M0JI0r0-OMOXUMHUYECKHE,
noBepeHueckre. OTIUYMS YeIOBEKa OT JKUBOTHBIX. I[IpsaMoxoxkiaeHue u
KOMILJIEKC CBS3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  ((akTopel) — aHTpoOINOreHe3a:  OMOJOTMYECKHE,
coupasibHble. COOTHOIIEHHE OMOJOTMYECKMX M COLMAIbHBIX (PAKTOPOB B

AHTPOIIOT€HE3E.
OcHoBHBIE cTauu aHTpornioreHeza. PanHue yenoBexkooOpa3Hble 00€3bsIHbI
(IPOKOHCYJIBI) W paHHHWE TOHTHABI — OOIMEe MPEIKH YEeIOBEKOOOpPa3HBIX

00e3bsiH W JIOJEH. ABCTPAJIONUTEKH — JBYHOTHE Npeaku mrojed. YenoBek
YMENBIM, NEPBBIE M3TOTOBJIEHUA OpyAUN Tpyna. YenoBek NpsMOXOIAIMNA H
MEPBBIN BBIXOJ JroAei 3a mpenensl Adpuku. UenoBek redaenbOeprckuii —
001K MpeIoK HeaHJIePTaIbCKOr0 YeJIOBEKAa M YeJOBEeKa pa3yMHOro. YenoBek
HEAHJIEPTAJIbCKUN KaK BHUJ JIIOJAEH XOJOJHOrO KiIMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THINA, JACHUCOBCKUM YEJIIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [TameoreHeTrka 1 majacoreHOMHKA.

DBOJIONHSI COBPEMEHHOTO YeJIOBeKa. ECTeCTBEHHBIN 0TOOp B MOMYJISAIHSIX
gesoBeka. MyTarmoHHBIN niporiecc U moaumMopdusM. [lomynsiuoHHbIe BOJHEI,
npeiid reHoB, Murpanus u «3PQGEeKT OCHOBATENN B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporieonaHas
(eBpaswmiickasi), aBCTpaJO-HETpOHWAHAS (PKBATOpUAJIbHAs), MOHIOJIOW]IHAS
(azuarcko-amepukaHckas). Bpemss u myTu pacceseHus 4eloBeKa IO TUIaHeTe.
EnuHcTBO  yenoBeueckux pac. HayuHas HECOCTOSATENIBHOCTH pacusMma.
[TpucnocoOneHHOCTh YeJoBeKa K Pa3HBIM YCIOBHUSIM OKPYKAIOUIEH Cpejbl.
Bnusnue reorpaduueckor cpeabpl U apeiida TeHOB Ha MOPQOJIOTHIO U
(bH3HOJIOTHIO YeIOBEKA.

MexauciuIuinHapaple  MeToAbl B (u3uveckoil  (OMOJOTHYECKOn)
AQHTPOMOJIOTHUH.  DBOJIIOLIMOHHASL ~ AHTPOMOJIOTHS W MAJIEOAHTPOIOJIOTHUS
YEJIOBEUYECKUX MOMyJsiuuid. buoconuanbHble UCCIENOBaHUA IPUPOABI YETOBEKA.
HccnenoBanne KOBOIIONUNA OMOIOTMYECKOTO U COLMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. lapBun, JI. Jluku, f. . Porunckui, M. M. I'epacumos.

Tabmuubl u cxembl: «MeToapl aHTPOIMOJOTUW», <« OJIOBHOM MO3T
yenoBekay, «UYenoBekooOpasHbie 00€3bsiHBI», «CKeNeT YeloBeKa M CKeJeT
muMIan3e», «PyIMMEHTbl U aTaBU3MbL», «/[BHXKYIIIME CUJIBI aHTPOIIOTEHE3a,
«OBOJIIOLIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAIONUTEK», «YEIOBEK yMENbIil»,
«Yenosek mnpsamoxoasmuiy, «JleHucoBckuil yenoBek» «Heanaeprambuby,



«KpomanboH1b, «[Ipenku demoBeka», «ITambl 3BOIIOLUN YEIIOBEKa», «Packl
YEJIOBEKay.

O0GopynoBaHue: MYJS)KA OKAaMEHEJIOCTEH, NPEeJAMETOB MaTepHalibHOM
KyJbTYphl TPEIKOB 4YeJoBeKa, penpoaykuuu (dororpaduu) KapTuH C
MUQOJIOTMYECKUMU U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKJICHUS UEIOBEKa,
doTtorpadur HaxXOJOK HCKOMAEMbIX OCTAaTKOB 4YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeJIb Yeperna 4YeJOoBeKa M 4Yeperna IIMMIIAH3€, MOJCNIb KUCTH 4YeJIOBEKa U
KUCTH IIMMIIaH3€, MOJICIIM TOpCa MPEAKOB YeIOBEKa.

JlabopaTopnass pabGora «/I3ydyeHue OCOOCHHOCTEH CTPOEHHUS CKeJeTa
YEJI0OBEKA, CBA3AHHBIX C MPAMOXO0XKIACHUEM.

IIpakTnyeckass padora «l3ydeHne HKOJOTMYECKUX  ajanTauui
YEJI0BEKAY.

Tema 6. Dkosiorusi — Hayka 0 B3aMMOOTHOIIIEHHSIX OPraHU3MOB M
HAJIOPraHNU3MEHHBIX CHCTEM € OKpY:KAaKoIIel cpenoit

3apoxxaeHne W pasBuTHe dKojorun B Tpyaax A. ['ymOomnbara, K. O.
Pynwe, H. A. Ceepuosa, O. I'ekkensi, A. Tencnu, B. H. Cykauépa. Paznensl u
3aa4u 3KoJIoruu. CBsi3b 3KOJIOTUHU C IPYTUMU HAYKaMH.

Mertonp! skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B DKOJIOTHUH:
MpUPOJHBIE W JabopaTopHble. MoaenupoBaHHE B JKOJOTHH. MOHUTOPUHT
OKPY’KarOIIEH CPeIbl: JIOKATbHBIN, peTHOHAIILHBIA U TI100aTbHBIH.

3HaueHUE HSKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. OKOJOTHYECKOE
MHUPOBO33PEHHE KaK OCHOBA CBSI3EH YEJI0BEYECTBA C MpUpoaoi. PopMupoBaHHUE
AKOJIOTHYECKOHN KyJIbTYpPbl U SKOJOTHUECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Moptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. Ceeprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipl u cxeMmbl: «Pa3aeisl skonorun», «MeToabl dKoJIorumny, «Cxema
MOHUTOPHUHTA OKPYKAIOUIEH CPEAbD.

JlabopaTtopnass  pabora  «lI3yuyeHne  METOJOB  BKOJIOTMYECKHX
UCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckre  (GakTopbl M 3aKOHOMEPHOCTM  UX  JICHCTBHUA.
Knaccuduxkanus skonormdeckux (HakTopoB: aOMOTHYECKUE, OHOTHYECKHE,
aHTpornorennsie. O0IIMe 3aKOHOMEPHOCTH AEHCTBUS SKOJIOTHYECKUX (haKTOPOB.
[IpaBuno wmunumyma (K. HIopenrens, 0. JIubux). TonepaHTHOCTS.
OBpUOUOHTHBIC U CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢akropbl. CBeT Kak skonormdyeckuid axrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJTHEYHOTO CIIEKTpa Ha OPTaHU3Mbl. DKOJIOTHYECKHUE TPYIITIBI



pPacTEHHII M JKMBOTHBIX MO OTHOLICHHIO K cBeTy. CHUrHajibHasi poJib CBETA.
DOoTONEPUOAU3M.

Temnepatypa kak skojormyeckuil (axrtop. JleiicTBue Temmeparypbl Ha
opranu3Mbl. [[OWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs Kak skosiornueckuil axrtop. Ilprcnocobienust pacTteHUil K
MOJJIEp>)KaHUI0 BOJHOrO Oananca. Knaccudukanus pacTeHHil 0 OTHOILIEHHIO K
Boje. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenbl oOMTaHHsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/YIIIHAs, [TOYBEHHAS,
rNIyOMHHAs MOJANOYBEHHAs, BHYTpUOpraHu3MeHHass. DU3uKo-XUMHUUECKUE
0COOEHHOCTH cpell obuTaHusi opraHu3moB. llpucnocoOsieHns OpraHu3MoOB K
KW3HU B Pa3HBIX Cpelax.

buonornueckne putmbel. BHemHne m BHyTpeHHHE pUTMBI. CyTOYHBIE U
rogu4yHbie puTMbl. [IpucrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUAM
YCJIOBUM KU3HMU.

XKuznennsie Gopmber opranmsmon. [loHsTHe o0 KuU3HEHHOU (Dopme.
XKuznennsie QopMBl pacTeHUN: JAEpeBbs, KYCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TpaBbl, OAHOJETHUE TpaBbl. JKU3HEHHBIE (DOPMBI >KMBOTHBIX:
TUAPOOUOHTHI, TE€OOMOHTHI, a3poOMOHTHI. OCOOEHHOCTH CTpOEHUST W 00pasa
AKU3HH.

buotnyeckue  Qaktoprl. Bumbpl  OMOTHYECKMX  B3aUMOJICHCTBUA:
KOHKYpEHIUSI, XUIIHUYeCTBO, cuMOMO3 u ero ¢opmel. Ilapazutusm,
KOoIepalus, MyTyajau3M, KOMMEHcalIn3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3ammopeiicTBus (tornuueckue, (opudeckue, padpuueckue).
3HaueHne OMOTHYECKHX B3aMMOJEWUCTBUM IS CYILIECTBOBAaHUS OPraHU3MOB B
cpene oouranud. [IpuHINIT KOHKYPEHTHOTO UCKIIFOUEHUS.

JdeMoHcTpanuu

Tabmumpl 1 cxembl: «IKoJorudeckue ¢akTopbl», «CBETOBOH CHEKTpPY,
«OJKOJOTMYeCKHE  TPyNmbl  KUMBOTHBIX [0  OTHOLIEHHIO K  CBETY»,
«TemnokpoBHBIE KUBOTHBICY, «XO0JI0THOKPOBHBIE KUBOTHBICY,
«DPuU3MONOrMYecKue aJanTaluy KUBOTHBIX», «Cpeabl 0OUTaHUSI OPraHU3MOBY,
«buonoruueckue putMmely, <«KusHeHHbIE (QOpPMBI pacTeHMiD», <« KHU3HEHHbIE
(OpMBI )KMBOTHBIX», «DKOCHCTEMA IIUPOKOIMCTBEHHOTO Jiecay, « DKocucTemMa
XBOWHOro Jeca», «llemn mwuranms», «XumHudectso», «llapasutusm»,
«Konkypenuus», «Cumounos», « KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUl U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIMSIHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpOB, TepOdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PAaCTEHUH, CBETOIOOUBBIE, TEHETIOOUBBIE U



TEHEBBIHOCIUBBIE  KOMHATHBIE  pacTeHus, repbapuri U  KOJUICKIUU
TEIIOTI00MBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Yyyesa MTHIl U
3Bepeil, repbapuM pacTeHW, OTHOCAIIMXCS K rurpoduraMm, kcepoduram,
Me30(uTaM, KOMHATHBIC PACTCHHS JAHHBIX TPYII, KOJUICKIUH >XUBOTHBIX,
OoOUTAIOIIUX B Pa3HBIX Cpelax, repoapuu U KOJUIEKIIMU PACTCHUN U KUBOTHBIX,
00J1aJal0IKNX YepTaMU MPUCTOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBUM
KU3HU, TepOapru U KOJUICKIIUUA PACTCHUN U >KMBOTHBIX PA3JIMYHBIX KU3HEHHBIX
dbopM, KOIEKUUH >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IUYHBIX OUOTHYECKHUX
B3aMMO/ICVCTBUSIX.

JlabopaTopnasi pabora «BbisiBieHUE TPUCIOCOONCHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi pa6ora «BbisiBIeHHE TPUCIOCOONEHUN OpPraHU3MOB K
BIIUSIHUIO TEMIEPATYPhI».

JlabopaTopHas padora «AHaTOMHYECKHE OCOOEHHOCTH PACTEHHH U3
Pa3HBIX MECT OOUTAHHUS.

Tema 8. JKoy10rusi BUA0B U MOMYJIALIMI

DKOJIOTUYECKUE  XapaKTEepUCTUKH  nomyjsauuu.  llomynsiumst — kak
Oounonornyeckas cuctema. Poiab HEOTHOPOTHOCTH Cpelibl, (PM3UUECKUX OapbepoB
U OCOOEHHOCTEeW OWOJIOTMH BUIIOB B (POPMHUPOBAHUU TPOCTPAHCTBEHHOM
CTPYKTypbl nonyianuii. OCHOBHbIE MOKAa3aTEIW MOMYJSLHUHN: YUCICHHOCTD,
IJIOTHOCTh, BO3pacTHAas M IMOJIOBasg CTPYKTYpa, POKAAEMOCTb, MPHUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALTUSL.

Dkonoruyeckass — cTpyktypa  nonyisimuu.  OleHKa — YUCJIEHHOCTH
nonyJyanuu. JlnHaMuKa nonyssiquu U €€ peryianus. buotnueckui moreHnuan
nonyaanuu. MojenupoBaHue JAMHAMUKM — nonyisiuud.  KpuBbsle  pocta
YUCJIEHHOCTU mnonyisauuu. KpuBble BbDKMBaHMSA. Perymsanus 4YHCIEHHOCTH
NOMYJSAIUA: POJb (HAKTOPOB, 3aBHUCSIIMX W HE 3aBUCSAIIUX OT TUIOTHOCTH.
Okonoruyeckue crpareruu BuaoB (- u K-crparerun).

[Tonsitue 06 sxonoruyeckor Huiie Buaa. Mecroodutanue. MHoromepHas
Mozenp dkonorndyeckor Humu JIx.M. XatumHcoHna. PazMmepsl 3KOI0TMYECKOU
Huy. [loTeHuManpHas U peain30BaHHAs HULIU.

Bua kak cucrema nomynsauuii. Apeansl BUAOB. BUIbl U MX KU3HECHHBIC
CTpaTernu. JKOJOTHUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJEHUS M MUIpPALMN KUBOTHBIX. bronornueckue
MHBA3WU YyKEPOTHBIX BUIIOB.

JdemMoHcTpanuu

[Toprper: . 1. XaTunHCOH.



Tabnuiel U cXeMbl: «IDKOJOTUYECKUE XAPAKTEPUCTUKHU TOIMYJISIIIUN,
«IIpocTpaHcTBeHHass CTpPyKTypa mnomyisinuu», «Bo3pacTHble nOUpamMubl
nonyisiuun», «CKOpPOCTh 3aceleHus MOBEPXHOCTH 3eMIIM  Pa3IMYHbIMU
opranuzmammn», «Mogenb 3kosorndueckor Humm k. M. Xatunaconay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTtopnass padora «llpucrocobiieHusi CceMsH pacTeHUl K
pacceIeHuIo».

Tema 9. IKos10rusi CO00MIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3M MEXKIY
OpraHu3MaMH B OMOLIEHO3E.

OxocucreMa kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHkimoHanbHbIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOMYIEHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpodudeckue menu u cetu. AOHMOTHYECKUE OIOKHU
skocucteM. [louBbl U miabl B 3KOcUcTeMaxX. KpyroBopoT BemIECTB M IMOTOK
SHEPIUU B 3KOCHUCTEME.

OcHOBHbIE  TMOKa3aTeld »JKOCHCTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMUIBI YUCETT, ONOMACCHI i SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @uyxmyayuu.
HampaBnennbie 3aKkOHOMEpPHBIE CMEHBI CO00IIEeCTB — cyKieccuu. [lepBuynbie u
BTOPUYHBIE CYKIIECCUM M HMX MPUYUHBI. AHTPONOIE€HHbIE BO3JCUCTBUSA Ha
cykueccuu. KnumakcHoe cooOmiectBo. buopasznooOpasue u  mojiHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBI. DKOcUcmeMbl 03Ep U peK. IKocucmemvl mMopell
U 0Kearos. JKkocucmemol MyHOp, 1€CO8, Cmeneti, NYCMblHb.

AHTpPONIOTEHHBIE IKOCUCTEMBI. Arposkocuctema. ArpoiueHo3. Paznuuus
MEXK Iy aHTPOIIOTEHHBIMU U TPUPOJHBIMU SKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. ['opojckas
¢nopa u ¢dayna. CunHaHTponmzaius ropojckoi ¢dayHsl. buonmoruueckoe u
X035TUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMO/ICHCTBUMN
OpraHu3MoOB B J3Kocucrtemax. Poav rackaonoeo s¢gekma u 6udos-
a0uguxamopos (Kirouesvlx 6u008) 6 QyHxyuoruposanuu sxocucmem. Ilepenoc
SHEPIUM U BEIIECTB MEXKIY CMEXKHBIMA JKOCHUCTEMaMHU. Y CTONYMBOCTH
OpraHU3MOB, TMONYJSLMUA M DKOCHUCTEM B VYCIOBUAX €CTECTBEHHBIX U
AHTPONOTEHHBIX BO3JACHCTBUM.

Mexanuzmvl  6030eticmeus  3a2pA3HeHUll  pPA3HLIX ~ MUNO8  Ha
CcYyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  IKOJIO2UYECKO20  HOPMUPOBAHUA  AHMPONO2EHHO20



6030eticmausi. MeToI0J0TUsI MOHUTOPHUHIAa €CTECTBEHHBIX M aHTPOIOTCHHBIX
HKOCHUCTEM.

JdemMoHcTpanuu

[Toptper: A. [Ix. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OuoneHosza», «IDKocucTeMa
IHAPOKOJUCTBEHHOTO jgecay, «DKocucTema XBOMHOTO jecay,
«DyHKIIMOHATBHBIE TPYIIBI  OPTaHU3MOB B JKocHCcTeMe», «KpyroBopoT
BelIeCTB B J3Kocuctemey, «llemu mnurtanus (mactOWIHAs, JETPUTHAs)»,
«IKoJIOTHYECKasi mupamMuaa 4ucen», «IKOJOorudeckas napamuia OuomMacchbly,
«IJKonoruyeckas nupamuaa sHeprum», «OOpa3zoBaHue Oosotay, «llepBuuHas
cykueccusi», «BoccraHoBieHue seca mocie moxkapay, «IKOCHCTEMA 03€pay,
«ArponeHo3», «KpyroBopoT BeIIECTB M IOTOK JHEPrUM B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

O6opynoBanue: TepOapuu pacTECHUH, KOJJICKIIMA HACEKOMBIX, dYydela
NITUI] U 3BEpeH, repbapuu KyIbTypHBIX M ITUKOPACTYIIUX PACTCHHM, aKBAPUYM
KaK MOJIEJIb KOCUCTEMBI.

IIpakTuueckas padora «l3ydenne u onucanue ypo0oIKOCHUCTEMBD.

JlabopaTtopnas padora «/3yuenue pazHooOpas3us METKUX TOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCHCTEMAX).

IKeKypeusi «ODKCKypcUsi B THIHYHBIA OuoreoneHo3 (B mayOpaBy,
Oepe3HsiK, ebHUK, HAa CyXOA0JIbHBIN WK MMOMMEHHBIH JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKYpPCUsl B arpodKOCHUCTEMY (HA TOJI€ WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KoCUCTEMA

buocdepa — oOmieruianerapuas obosiouka 3emild, TIe CYHIECTBYET WIIH
cyllecTBOBaja >ku3Hb. PaszButue mpencraBieHuid o Ouochepe B Tpymax O.
3tocca. Yuenue B. U. Bepnaackoro o ouochepe. Obnactu Ouochepsl u e
cocTaB. JKuBoe BeriecTBo 6mochephl U ero (PyHKIUH.

3aKoHOMEpHOCTH cyliecTBoBaHUus Ouochepsl. OcobeHHOCTH Onochepbl
KaKk TJIOOaJbHOM »dKocucTeMbl. [luHamMuuyeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB M OHOreoXuMUYeCKHe LHKIbI (Yyriiepoaa, as3ora).
PutmugHOCTH siBIIeHH B Onocdepe.

3oHanbHOCTE OMochepnl. [lonstue o O6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTeIH,
CaBaHHBI, MMYCThIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kiiumar, pacTuTenbHbIMN
Y )KMBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKMBBIX CHCTEM, OIIGHKA HX PECYpCHOTO
noTeHIana u 6uochepHbIX GyHKIIUM.



JdemMoHcTpanuu

[Toptpersrl: B. 1. Bepnanckuii, J. 3rocc.

Tabnuiet u cxeMbl: «['eocdepnl 3emnmny, «KpyroBopot azota B Ipupoe»,
«Kpyrosopot yriepoga B npupojie», «KpyroBopor kuciaopoma B IpUPOAE,
«KpyroBopoT BoJibl B mipupoe», « OCHOBHbIE OMOMBI Cyiny, «Kinmatuyeckue
rnosica 3emiany, «Tynapay, «Tatiray, «CMenaHHbIN JIECH,
«1InpOKONMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «ITycTeiHa»,
«Tponnueckuii necy.

O6GopynoBaHnue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJUJIEKIIMHU
KUBOTHBIX.

Tema 11. YesroBek U OKpy:xawIas cpeaa

DKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue uenoBeka Ha
ounochepy. 3arpsizHeHHe BO3AymIHOW cpenbl. OxpaHa BO3ayxa. 3arpsi3HCHHE
BOJHOUN cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBel. Oxpana
MMOYBEHHBIX pecypcoB. 3MeHeHue KiuMmara.

AHTpPOIIOTEHHOE BO3JCMCTBUE HA PACTUTEIBbHBIA W KUBOTHBIM MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHbIE MPUHIIUIBI OXPAaHBI
npupoasl. Kpacuple kaurn. Oco0o0 oxpaHsSieMble TPHUPOIHBIC TEPPUTOPUU
(OOIIT). borannyeckue cajabl U 300JIOTUUECKUE TTAPKH.

OcHOBHbIE MPHUHIUITBI YCTOMYUBOTO Pa3BUTHUS YEJIOBEUECTBA U MPUPOIBI.
PamrionansHO€  MPUPOJONONIB30BAHME W COXPaHEHHUE  OMOJIOTHYECKOTO
pazHooOpasust 3emin. OOIIHME 3aKOHOMEPHOCTH TIIOOAIBHBIX SKOJOTHYECKUX
Kpu3ncoB. (OCOOEHHOCTH COBPEMEHHOTO KpU3UCa M €ro  BEpOsITHBIC
MOCJIEICTBUSI.

Pa3zBuTne METONOB MOHHMTOPUHIAa Pa3BUTHA OINACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anusi nepexooa K pecypcocbepecaroujei u
KOHKYPEeHmMOCHOCcoOHOU  dHepeemuke.  buonocuueckoe  paznoobpasue u
buopecypcol. Hayuonanvuvie ungopmayuonuvle cucmemsl, obecneuusaroujue
docmyn K uHgopmayuu no COCMOAHUIO OMOENIbHbIX U008 U IKOCUCHEM.
OcHogbl  3KOpeabunumayuu  dKocucmem U cnocob6os  O0pvbbl ¢
buonospesicoeHuamu. Pexoncmpykyus MOpCKUX U HA3eMHbIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmuubr u  cxembl: «3arpsisHEHHE aTMocepb», «3arpsi3HEHUe
rugpocdepbl», «3arpszHeHue nouBbl», «llapHukoBbiil 3ddekT», «Ocobo
OXpaHsIEMbIE TPUPOAHBIE TEPPUTOPUNY», «MOAEIN yIPABIIEMOTIO MUPAY.

Oo6opynoBanue: dotorpaduu oxpaHseMbIX pacTeHUN U >KUBOTHBIX KpacHoit
kaHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MX HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COQO ycranaBnuBaeT TPeOOBAHMS K PE3YJIbTaTaM OCBOEHUS
oOyyYarolmuMHCsl TporpaMM CpeIHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
METaInpeMETHbIE U TPEIMETHBIE.

B crpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MPOrpaMMbl IO
OMOJIOTUH BBIACIIEHBI CIEIYIOIINE COCTABISAIONINE: OCO3HAHUE 00yYaroUMMUCS
POCCHICKOM TpPaXJAaHCKOM MAEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITETFHOCTA U CaMOOIIPENICICHHIO, Haluyue Momusayuu K OO0y4eHHUIO
OMOJIOTUH, YereHanpasieHHoe pa3eumuye BHYTPEHHUX YOEKIEHUI TINYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TPAAMLMN  pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, 2O0MOBHOCMb U CHOCOOHOCMb  OOYJarOIIMXCS
PYKOBOJICTBOBAaTbCSI B CBOEW  JIEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMHU, MPUCYIIUMHU CHCTEME OHMOJIOTHYECKOro OOpa3oBaHMs, Haiuyue
npasoco3HaHus SKOJIOTUYECKON KYJIbTYpPbI, CHOCOOHOCMU CMABUMb LEIN U
CTPOUTD KU3HECHHbBIE MJIAHBI.

JIndHOCTHBIE  pE3yNbTAaThl OCBOCHMSI MPOTrpPaMMbl MO  OHOJIOTHH
JIOCTUTAIOTCS B €IMHCTBE Y4YEOHOH M BOCIMUTATEIBHOM JAEATEIbHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMA  POCCUHCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMH B
oO1iecTBe MpaBWIAMH M HOPMaMu MOBEIEHHS M CIIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOBOCIIMTAHUS W CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEN
NO3ULIMU JTUYHOCTH, MAaTPUOTH3MA M YBaXXEHUS K 3aKOHY U IPaBOMOPSIKY,
YeJIOBEKY TpyJla U CTaplieMy MOKOJEHHUIO0, B3aUMHOIO YBaXEHUS, OEPEKHOTO
OTHOILLIEHHSI K KyJIbTYpPHOMY HACIEIWIO0 W TPAJULUSIM MHOTOHAIIMOHAIBLHOIO
Hapoaa Poccuiickoit Denepannu, MPUPOIE U OKPYKAIOIIEH CpEE.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUSA Yy4ueOHOro mnpeamera «buoNOrUsDY
JNOJKHBI ~ OTpakaTb  TOTOBHOCTb M CIIOCOOHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBAaThCSl CPOPMUPOBAHHOW BHYTPEHHEW TO3UIMENH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMM, MO3UTUBHBIX BHYTPEHHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCHUUCKOrO  0OIlecTBa,
pacUIMpeHHe >KU3HEHHOTO ONbITa M ONbITa JAESITEIbHOCTH B MPOIECCe
peanu3aluu OCHOBHBIX HAMNPABICHUN BOCIUTATEIbHOW AEATEIBHOCTH, B TOM
YUCJIE B YaCTH:

1) rpaKIaHCKOT0 BOCTIUTAHUS



chOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMK  OOydaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUNUCKOTO 0O0IIECTBRA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IMpPaB U OOSI3aHHOCTEH, YBaKCHHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATETbHOCTU MPHU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEIICHUH YUY€OHBIX U MTO3HABATEIBHBIX 3a/1a4, BBITIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHSTH €€;

YMEHUE YYUTHIBATH B CBOUX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOCXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU
U COLMAJIbHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B MPOILIECCE COBMECTHOI'O BBLIMOJIHECHUS
y4eOHBIX, MO3HABATEIBHBIX M MCCIEAOBATENbCKUX 3a/a4, YBaXKUTEIbHOTO
OTHONICHUS! K MHEHHIO OIMOHEHTOB TPH OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPaXKIaHCKOM UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HApoly, YyBCTBA OTBETCTBEHHOCTU IEpE]l
Ponunon, ropmoctu 3a cBOM Kpail, cBO PoauHy, CBOW S3BIK U KYJBTYDY,
MPOIIUIOE U HACTOsAIIEe MHOTOHAIMOHAJIBHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEAUI0 M MaMsITHUKAM
IPUPOJIbI, JOCTHKEHUAM Poccuu B Hayke, MCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUUCKHX Y4YEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWMOJIOTWH, TMOHUMAHUS 3HAYCHHS OMOJIOTMM B TO3HAHWU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIEeCTBA;

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIY>KEHHUIO U 3amute OTeuecTna,
OTBETCTBEHHOCTH 3a €ro CyJIb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUECHTHUPYSACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy AYIIETO;



OTBETCTBEHHOE OTHOIIIEHHE K CBOUM DPOJMUTENISIM, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOTO IIPUHATHUS NEHHOCTEU CEMENHON KU3HU B COOTBETCTBUHU C
TpaauuusIMu HapoaoB Poccuu;

4) 3¢TeTUYECKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE HMOIMOHATIBLHOIO BO3JCHCTBUS JKUBOM TPUPOJALI U €€
LIEHHOCTH,;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B PA3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (pOPMUPOBAHUSA KYJAbTYPbI 310POBbI H
IMOIMOHAJILHOTO 0JIATONOJTYYHS:

MOHMMAaHUE U peanu3alus 3JA0pOBOro M 0Oe30macHOro olpasza KU3HU
(3mopoBoe  muUTaHUWE, COOJIOJICHHUE TUTHEHUYECKUX TPaBWJI U HOPM,
cOATaHCUPOBAHHBIN PEXKUM 3aHATUH H OTAbIXAa, pETysapHas Quandeckas
AKTUBHOCTh), O€pPEXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBbIO;

NOHMMAaHHE LEHHOCTH TMpPaBWI WHIUBUIYaJIbHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TOBEJACHUS B CUTYyAIUSX, YTPOXKAIOMIMX 30POBBIO U >KU3HU
JIIOJICH;

OCO3HAaHHWE  TMOCIHEACTBUM W  HENPUATUS  BPEIHBIX  MPHUBBIYEK
(ymoTpeOieHus anKorosisi, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTb K aKTHBHOM JEATEIHLHOCTH TEXHOJIOTMUYSCKON M COIMAJIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUIMUPOBATH, IJIAHUPOBATH "
CaMOCTOSITEJILHO BBITIOIHATH TaKyl0 JEATEIbHOCTD;

UHTEpPEC K pasnuyHbiM cepaMm npodhecCHuoHANbHOM NIeATeNbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyyIieH npodeccuu u pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPAa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HH;

7) 3K0J10TH4eCKOr0 BOCIIUTAHMS:

AKOJIOTUYECKU II€1eCO00pa3HOe OTHOLIEHUE K MPUPOJE KAaK HCTOUHHUKY
YKU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIICHUE YPOBHS DKOJIOTMYECKOW KYJBTYphI: MPUOOPETCHHE OIbITa
IJIAHUPOBAHUS TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX TMOCIEJACTBUNA s
OKPYXKAIOIIEN CPEbI;



OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM U MyTel ux
peLIeHMUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble MPU H3YYEHUU OHOJOTUU
3HAHUST U YMEHMSI TMpPU pEUIeHUH MpoOJeM, CBA3aHHBIX C palMOHAIbHBIM
MPUPOJIOIIOIB30BaHUEM  (COOJNIOICHUE TMpaBUl  TOBEJACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX Ha COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMaxX, OXpaHy BHUJOB,
AKOCHUCTEM, Orochepbl);

AKTUBHOE HEMPUATHE JCHUCTBUM, MNPUHOCAIIMX BpEI OKPYKAIOLIEH
MPUPOJHON Cpesie, YMEHHE TTPOrHO3UPOBATh HEOIArONPUSATHBIE HKOJIOTHYECKUE
MOCJIE/ICTBUA NMPEANPUHUMAEMbBIX JEHCTBUN U IPENOTBPAILATh HX;

HaJU4YM€ PA3BUTOTO  SKOJOTMYECKOIO  MBILUIEHHUS, HSKOJIOTHYECKON
KyJbTYphl, OIbITA ACSITEIBHOCTH SKOJOTMYECKOM HAINpPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B [TO3HABATEIbHOM, KOMMYHUKAaTUBHON M COLIMAIBHOM
IIPAKTUKE, TOTOBHOCTM K YYacTUIO B IPAKTUYECKOH JIEATEIbHOCTH
AKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO HA TUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOW KYJbTYpbl KaK CpEJICTBa
B3aUMOJCICTBUS MEXKIY JIFOJbMU U TO3HAHUS MUPA;

NOHMMaHue crneuu(uk OMOJOTMM KaK HayKH, OCO3HaHHsS €€ poyd B
(opMUpPOBAaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LEI0CTHOTO
IpEeICTaBIeHUs 00 OKPYXKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJbI, YETIOBEKA U
oOIIecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHuH MpoOIemM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTUM JJII COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHus: HOBOI'O YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX peliaTh pPecypcHble MPOOJEMbl  Pa3BUTHUSA
YeJIOBEUYECTBA, MMOMCKA MyTel BbIXOJa U3 TI00ATBbHBIX IKOJIOTHYECKUX TPOodieM
U oOecredyeHuss Tmepexofa K YCTOMYMBOMY PAa3BUTHUIO, PAIMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMYECKHX 3HAHUM B LEIAX
NOBBILLIEHUS OOILIEH KyJIbTypbl, €CTECTBEHHO-HayYHOW TIPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIIMOHAJILHOM  TIPAMOTHOCTH  OOydYarouiuxcs,
dbopMupyeMoii pu U3y4eHUU OHOJIOTHUH;



NOHUMAHHE  CYIIHOCTA  METOJOB  TO3HAHWS, MCIOJB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCHOJb30BaTh MOJy4aeMble 3HAHMS IS
aHanu3a U OOBSCHEHUS SBJICHUN OKPY’KAIOIIETO MHpPA U MPOUCXOASIINX B HEM
U3MEHEHHM, yMEHHUE JieJaTh OOOCHOBAHHbBIEC 3aKIIIOYEHHUS] HA OCHOBE HAYYHbBIX
(aKkTOB M UMEIOIIUXCS JAHHBIX C IEJIbI0 MOJyYE€HHUS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO HUCIOIb30BAaTh OMOJIOTMUECKUE 3HAHUSA IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HAaHHE LIEHHOCTU HAY4YHOW JESTENBHOCTH, TOTOBHOCTh OCYIIECTBIIATH
IIPOEKTHYIO U HCCIIENOBATENBCKYIO NESITENBHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHUIO U
camMo00pa30BaHUIO, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHHUI MO OMONOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ Y4EOHOro  IpeaMeTa
«buonorus» BKIIOYAIOT: 3HaYuMble 11 (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyYaromuxcss  MEXIUCIUIUIMHAPHBIE  (MEXMIpPEAMETHBIE)  OOIICHAyYHbIC
MOHATHUS, OTPAXKAIOIINE IEJOCTHOCTh HAYYHOW KapTHHBI MHpa M cHeuudUKy
METOJIOB TO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO,
SHEpPrusd, SBICHUE, NMPOLECC, CUCTEMa, HAy4HbIA (akT, MPUHIMII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeAOBaHUE, HAONIOJCHHE, H3MEpEHHUE,
SKCIIEPUMEHT W JpYrHe);  YHUBEpCajbHble  y4yeOHble  JIE€HCTBUSA
(mo3HaBaTenbHBIE, KOMMYHUKATHUBHBIE, PpETYyJATUBHbIE), 00€CIEUNBAIOIINE
dopmupoBanue GyHKIIMOHATIHHOW TPAMOTHOCTH M COLIMAJIBHOW KOMITETCHIUH
oOy4Jarommxcs; CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJh30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMS W  YHHUBEPCAJbHBIE
y4eOHbIE IEUCTBHS B IO3HABATEIBLHON U COLIMAILHON IPAKTHUKE.

B pesynprate wu3ydeHuss OHOJOTMM Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBanus y oOydaromerocss OyayT copMuUpOBaHBI TMO3HABATEIHHBIC
VHUBEpCAIbHBIC y4eOHBbIE JCHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC
ydeOHbIE JCHCTBUS, PETYISITUBHBIC YHHBEPCAIbHBIC Y4eOHBIEC JCHCTBUS,
COBMECTHAs ACSTEIBHOCTb.

MeTtanpeameTHble pe3yiabTaTbl OCBOCHHUS MPOTpamMMbl CPEIHEro OOIIEero
o0pa30oBaHus TOJKHBI OTPaXkaTh:

OBiajeHne  yYHHUBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JIOTHYECKHE TeiiCTBHUS:



CaMOCTOSITeIbHO  (OpPMYJHUPOBATH W  aKTyaJu3UpoOBaTh MpoOIeEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILICHUS
(ananuza, cUHTE3a, CpaBHEHMS, Kiaccuukauuu, 000OIIEHHs), PaCKpbIBaTh
CMBIC]I OHMOJIOTMYECKUX TMOHATUM (BBLACIATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIUBATh CBSI3U C JIPYTUMU TOHSATUIMM );

ONPENENATh LIENU NESITEIbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPHUH HX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTaThl JESITEIBHOCTH C IIOCTABIECHHBIMU
LCIISIMHU;

WCTIONB30BaTh OWOJIOTUYECKUE TIOHATUS 1Ji1 OOBsiCHEHUs (AKTOB U
SABJICHUM KUBOW MTPUPOJIBL;

CTPOUTH JIOTUYECKHE paCCYXIEHUS (MHAYKTUBHbBIC, ACAYKTUBHBIC, IO
AQHAJIOTHUH), BBISBIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYMSI B PAaCCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJICJIbHBIE  CPEACTBa Il IPEJCTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TakKe TMPOTUBOPEUYMH PpA3HOrO pOJid, BBIABICHHBIX B  Pa3JIUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTeIBaTh IJIAH PEIICHUS IPOOIEMbI ¢ YUETOM aHaIHu3a UMEIOIIHXCS
MaTepUaIbHbIX U HEMATEPHUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTb, OILICHUBaTh COOTBETCTBHUE
pe3yJIbTAaTOB 1LIEJISIM, OLIEHUBATh PUCKHU MTOCEICTBUM JIESITEILHOCTH;

KOOPJAMHUPOBATh W  BBIMOJHATH PabOTy B  YCIOBHSAX PEalbHOTO,
BUPTYQJIFHOTO 1 KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIILICHHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE AeiiCTBHUS:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIhCKON u MPOEKTHOMN
NESATeTLHOCTH, HaBBIKAMHM  paspelieHus 1poljeM, CIIOCOOHOCThIO |
TFOTOBHOCTBIO K CAMOCTOATEILHOMY IOHMCKY METOJIOB PELICHUSI MPAKTUUYECKUX
3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJAO0B MTO3HAHMUS;

WCIIOJIb30BaTh PA3JIMYHbIC BUJBI JEATCIBHOCTH IO IMOJYYEHHUIO HOBOTO
3HaHUSA, €r0 HMHTEPHpETAIuU, MPEeoOpa30BaHUI0 M MPHUMEHEHUIO B YUEOHBIX
CUTyaITUsX, B TOM YHCJIC TP CO3JaHUN YICOHBIX U COIIMATBHBIX MPOEKTOB;

dbopMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHHUS,  BIAJeTh  HAay4YHOU
TEPMUHOJIOTUEH, KITFOUEBBIMU MOHSITUSIMU U METOJIAMH;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIBHOMN
NESATeTbHOCTU U )KU3HEHHBIX CUTYAIUsAX;



BBISBJISITh TPUYUHHO-CIICJACTBEHHBIC CBS3W M aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOIUTh apTyMEHTBI JJIs JO0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 33]1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHHUS;

aHAIM3WPOBAaTh TIOJYYCHHBIE B XOJIe¢ PEIICHHWS 3a1a4dl pPe3yJIbTaThl,
KPUTUYECKA OICGHUBATh WX JOCTOBEPHOCTh, IMPOTHO3WPOBATh H3MCHCHHE B
HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH IEJICHANPABICHHBIN MTOUCK MEPEHOCAa CPENICTB U CIIOCOO0B
nercTBUs B TPO(EeCCUOHAIBHYIO CPEAY;

yYMETh TIEPCHOCHUTDH 3HAHUS B TO3HABATEIBHYIO M MPAKTUUYECKYIO 00JIacTH
KU3HEICATCITLHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC ITOAXOIbI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ nunopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHWUKAX HUHPoOpMaruu (TEKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOW  JUTEparype, OMOIOTHYECKUX
CJIOBapsX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax naHHBIX, B WHTepHeTe),
aHATM3UPOBATh HMH(POPMAIIUIO PA3IUYHBIX BUAOB W (OPM TMPEACTABICHHS,
KPUTHUYECKHU OIICHUBATH €€ JOCTOBEPHOCTh M HETIPOTHBOPEUYUBOCTH;

dbopMyIHpOBaThH 3aIPOCHI U TPUMEHSTH PA3IUYHBIC METObI IIPU TTOUCKE U
orbope Owmonornyeckor wuHPOpMAUU, HEOOXOAUMOM JUISI  BBITTOJTHEHUS
y4eOHBIX 3aJ1a4;

IpUOOPETaTh OMBIT MCIOIB30BAHUS MUHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW, COBEPIIEHCTBOBATh KYJIbTYPYy aAKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEACTaBICHUS
ouosorndeckord wuHGOpMaInMu (cXembl, TrpaduKu, IUArpaMMbl, TaOJIMIIBI,
PUCYHKH U IPYTOE);

UCTIONb30BaTh HAyUYHBIM S3BIK B KayeCTBE CpEJICTBA Ipu padboTe ¢
Ouoornueckoil HWHQOpMAIMEH: MPUMEHITh XUMHUYECKHe, (U3HUecCKHe |
MaTeMaTU4YeCKUe 3HAKW M CUMBOJIBI, (hopmyIsl, abOpeBHUaTypy, HOMEHKIIATYpY,
UCTIONB30BaTh H  MPEeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CpPEICTBA
HaTJISAHOCTH,

BJIaJCTh  HaBBIKAMH  pACIO3HABaHWS W 3allUTBl  WHGOpPMAIIHH,
UH(OPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBJaneHne YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBUAMM:

1) o0menue:



OCYIIECTBJISITh KOMMYHHMKAIlMM BO BceX cdepax KU3HU, aKTHUBHO
y4acTBOBATh B JMAJIOTE WM JUCKYCCHUU MO CYIIECTBY OOCYXKIA€MOWU TEMBI
(ymeHue 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCHUTEJIHHO
BBITIOJTHEHUS TIpeJIjIaracMoi 3a/laud, yUUThIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIUHN APYTUX YYACTHUKOB JUAJIOTa WU JTUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpPEJICTBA OOIICHHUS, MOHUMATh 3HAYCHUE
COIMATIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(JIMKTHBIX CUTYaIIH,
YMETh CMSATYATh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIAJICTh PA3JIMUHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, IOHUMATh
HAMEpPEHUsSl JPYruxX JIIoJied, MPOSBIATh YBAXUTEILHOE OTHOIICHUE K
coOeceTHUKY U B KOPPEKTHOU popme (HhopMyTupoBaTh CBOM BO3PAKCHHS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAaHUEM
SI3bIKOBBIX CPECTB.

2) coBMeCTHas 1esiTeJIbHOCTh:

MOHMMAaTh WU  UCHOJb30BaTh  MPEUMYLIECTBA  KOMAaHAHOM U
WHIUBUyaIlbHOW  pabOThl TpHU  peHIeHWH OUOJIOTHYECKOW  MPOOIIEMEI,
000CHOBBIBATH HEO00XO0IMMOCTh MPUMEHEHUS IPYIIIOBBIX dbopm
B3aMMO/ICHCTBHUS NP PEIICHUH YIeOHOM 3a1a4u;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX JACHCTBUI C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJI0TO YJI€HAa KOJIJIEKTHBA;

NPUHUMATh 1€JIU COBMECTHOM JESITEJIbHOCTH, OPraHU30BBIBATH U
KOOPJAVMHUPOBATh JICMCTBUA IO €€ JNOCTUKEHHUIO: COCTABJIAThH IUIAH JCHCTBHM,
pacmpeiensiTh Pojau C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa U KaXKJOr0 YYaCTHHMKA KOMAaH/bI B
001t pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHMBATh HJIEUM C TO3WULHMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMUECKOE IOBEJAECHUE B Pa3JIMYHbBIX
CUTYallUsX, IPOSBIIATh TBOPUYECTBO U BOOOpaAKEHUE, ObITh MHUIIUATHBHBIM.

OBJaieHre YHMBEPCAJIbHBIMY PEryJIATHBHBIMHU ACHCTBUSIMH:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIsl BBIABICHHS MPOOJIEM MU UX
pEIIeHMs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBLIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUMW IIEJIEBbIE M CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBUSAX U MOCTYIKAX MO OTHOIICHHIO K KUBOU MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIIHX;



CaMOCTOATENILHO  OCYIIECTBJIATh  MO3HABATENbHYIO  JESTENbHOCTb,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh W (POPMYJIMPOBATH COOCTBEHHbIE 3aJaud B
00pa30BaTeIbHON NEATETbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIIEHUs MpoOJeMbl C y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEHN U IPEANOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpsTh  paMKd ~ y4eOHOro MpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JeaTb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpoOBaTh  €ro,  Opartb
OTBETCTBEHHOCTH 32 PELIEHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMUPOBAHHUIO U TMPOSBICHUIO IIUPOKOU SPYIUINH B
pasHbBIX O00NACTAX 3HAHUI, MOCTOSHHO MOBBIMIATH CBOW 00pa30oBaTENbHBIN U
KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIAJIeTh HaBBIKAMU TIO3HABATEIBHOM pediekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JEWCTBHUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM, UCIIOJIB30BaTh NMPUEMBI pedIeKCHn JUIsl OLICHKU CUTYalluu, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLIEHHWBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELIEHUS IO UX
CHUXEHUIO;

OPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYIMX MpPU aHAJIU3€ pPE3yJIbTaTOB
NESTEIBHOCTH;

3) npuHATHE Ceds U APYrUX:

OPUHUMATh ceOs, TOHUMasl CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBHl JPYTrUX IpPH AHAIN3E PEe3yIbTaTOB
NEeSTENIBHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JIPYrHMX Ha OLINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYTOTO YEJIOBEKa.
IHPEJMETHBIE PE3YJ/IbTATDBI

[IpeameTHBIE pe3ybTaThl OCBOEHHUS COJEpKaHUS Y4eOHOTO MpeameTa
«buonorus» Ha yriyOJIEHHOM YPOBHE OpPUEHTHPOBaHbI Ha oOecreyeHue
npo@uibHOro 00y4deHHs oOydawommxcs Ouosorud. OHM  BKIIIOYAIOT:
cnenupuyeckre A1 OMOJIOTMU HAayYHbIE 3HAHUS, YMEHHS U CIIOCOObI T€HCTBUI
[0 OCBOCHHIO, MHTEpPIpETalMd U NpeoOpa3OBaHMIO  3HAHWM,  BHJbI



NESATEeTLHOCTU MO MOJTYYEHUIO HOBBIX 3HAHUM M MX NMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, a TaKXKe€ B peabHBIX KU3HEHHBIX curyanusx. I[IpenMerHbie
pe3yabTaThl MPEACTaBICHBI IO roJaM U3yUYeHHUs.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUSI YyueOHOro mpeamera «buomorus» B
10 knacce nOMKHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHMI O MeCT€ M pPOJIU OUOJOTHMM B CHCTEME
€CTEeCTBEHHBIX HayK, B GOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHUU 3aKOHOB TMPUPOABI M  PEIIEHHH TpoOJeM  palrOHAIBHOTO
MPUPOJIOTNIONIB30BAHUS, O BKIAJIE POCCUUCKUX M 3apyOCKHBIX YYEHBIX B
pa3BUTHE OMOJIOTHUY;

BJIQJICHUE CHUCTEMOW OWMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOTOJIAralOIMEe OHOJIOrMYECKUEe TEPMHUHBI M TOHSATUSA (KU3HB, KIIETKa,
OpraHu3M, MeTadOJu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCHPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE), OMOJOTUUYECKUE TEOPUH
(knerounast Teopust T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopus HaciencTBeHHOCTH T. Moprana), yuenusi (H. 1. BaBunoBa — o uentpax
MHOTOOOpas3usi ®  TMPOUCXOXKACHHUS  KYJIbTYPHBIX  pPAaCTEHUM), 3aKOHBI
(emHOOOpa3Hs MOTOMKOB MEPBOTO TTOKOJICHHUSI, PACIICTUICHUS, YUCTOThI TaAMET,
He3aBUCUMOro HacienoBanuss [. MeHnensa, TOMOJOTHYECKUX PSIJOB B
HACJICICTBEHHOU M3MEHYMBOCTH H. . Bagsunoga), IIPUHLIATIBI
(KOMILJIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHMS, UCIOJb3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB (OMHUCAHHE, WU3MEPEHUE,
HaOJI0IeHNE, YKCTIEPUMEHT);

YMEHUE BBIACISATh CYIIECTBEHHBIE ITPU3HAKH: BUPYCOB, KIIETOK MPOKAPUOT
U DYKapHoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTEHH, >KUBOTHBIX W YEJIOBEKAa, CTPOCHHUS OpPraHOB H
CUCTEM  OpraHOB  pAaCTeHHUM,  JKUBOTHBIX,  YeJIOBEKa, IPOLIECCOB
KU3ZHENIEATETbHOCTH, MPOTEKAIOUUX B OpPraHU3Max pacTEHUM, >KUBOTHBIX U
YeJioBeKa, OMOJIOTMYECKHX TPOIEeccOB: oOOMeHa BemiecTB (MeTadosu3M),
NPEeBpAILEHUs DHEPTUU, OpPOKEeHHUS, aBTOTPOGHOTO U TeTepOTPOGHOTO TUIIOB
nuTaHus, (oTocHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo03a, raMeToreHesa,
AMOpHUOTeHe3a, MOCTIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
UHAUBUAYAJIBHOTO Pa3BUTHUsSL OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOT0 0TO0Pa;

yMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEX]ly OpraHOMJaMHU KJIETKH M HX
GyHKIMSIMUA, CTPOSHHMEM KIETOK Pa3HbIX TKaHEWM W uX (YHKUHUSIMHU, MEXTY
OpraHamMM M CHCTE€MaMU OPTraHOB y pPAaCTCHHUH, >KMBOTHBIX M 4YEJIOBEKAa U MX



(GYHKITUSAMHA, MEKIYy CHCTEMaMH OpPraHOB M WX (YHKIUSMH, MEXIY dTalaMH
oOMEHa BeIIEeCTB, JTallaMH KJICTOYHOTO IHMKJIA H JKMU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu dMOPHUOHAILHOTO PAa3BHUTHsI, TEHOTUIIOM U (DEHOTHIIOM,
(denoTunoM u akTopaMu cpebl OOMTaHUS;

YMEHHE BBISBJIATH OTIMYUTEIBHBIC PU3HAKN KUBBIX CUCTEM, B TOM YHUCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTUI0 W CHUMBOJIMKY JUIsl JOKa3aTeJbCTBa POJACTBA OPraHU3MOB
Pa3HBIX CHCTEMATHYECKUX TPYIII;

yMEHHE peraTh OWOJOTHYECKHE 3a/add, BBISIBISATH MPUYUHHO-
CJICICTBCHHBIC CBSI3M MEXKIY HCCICIYEMBIMH OMOJIOTHYECKUMHU MPOIECCAaMU |
SBJICHUSIMH, JIelaTh BBIBOJBI W TIPOTHO3BI HA OCHOBAaHWUW TIOJYYCHHBIX
pE3yJIbTATOB;

YMEHHE BBITIOJIHATH JJa00OpaTOpPHBIC M MPAKTUYECKUE pabOThI, COOII0IATh
mpaBuia mpu paboTe ¢ yueOHBIM 1 1a00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HMX OKCICPUMEHTAIbLHBIMU
cpenctBamu, (HOpPMYyIUPYs 1ETb WCCIIENOBAHUS, aHATU3UPOBATH IMOTYYEHHBIC
PE3yNbTATHI U IeTIaTh BHIBOJIBL;

YMEHHE y4acTBOBAaTh B Y4€OHO-UCCIIEIOBATEILCKOW paboTe 1Mo OMOJIOTHH,
HKOJIOTUU M MEIUIIMHE, TPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO TPEACTABIATh TMOJYyYEHHBIE  PE3yJbTaThl Ha  YUYCHUYECKUX
KOH(epeHIusIX;

YMEHHE OIICHUBATh ITUYECKHE ACIEKThl COBPEMEHHBIX MCCIIEOBAaHUI B
objacTi  OMOJIOTMM U MEIUIUHBI  (KIIOHUPOBAHHME, HCKYCCTBEHHOE
OIUIOZIOTBOPEHHE, HAMIPABICHHOE MU3MEHEHUE T€HOMA U CO3/IaHME TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccruoHambHON
NesSTeNbHOCTY B oOmactu  OWOJNIOTMHM,  MEAMIMHBI, OHMOTEXHOJIOTHH,
BETEpPUHAPUU, CEITBCKOI0 XO3SWUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YTIyOIaTh
MO3HABATEIbHBI  MHTEpPEC, HAMPABJICHHBII HAa  OCO3HAHHBIM  BHIOOP
COOTBETCTBYIOIIEH MPOGECCUU U MPOJIOJDKEHHE OMOJIOrMYecKOro o0pa3oBaHUs
B OpraHU3alMsIX CPEAHEro MpodecCHOHATBLHOTO U BBICIIETO0 00pa30BaHMUs.

[IpeameTHbIe pe3yiabTaThl OCBOEHHUS yuyeOHOro mpeamera «buomorus» B
11 knacce NOMKHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ U POJIM OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMECHHOW E€CTECTBEHHO-HAyYHOMH
KapTUHBI MHpA, B TO3HAHWW 3aKOHOB TMPHUPOJBI M PEIICHUU DKOJIOTHYCCKUX
npoOyieM 4YelloBEYeCTBa, a TakKe€ B PEUICHUWH BOIMPOCOB PAIMOHATBHOIO



OPUPOAOIIONb30BaHUSA, U B (POPMUPOBAHWM LEHHOCTHOTO OTHOIIECHUS K
npupoe, OOLIECTBY, YEIOBEKY, O BKJIa/J€ POCCUICKUX U 3apyOEKHbBIX YUEHbIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJETh CUCTEMON OMOJOTMYECKUX 3HAHUU, KOTOpas BKIIIOYAET
OMpEJEICHUs] U MOHUMAHUE CYIIHOCTH OCHOBOINOJATaroIIMX OMOJIOrMYECKUX
TEPMUHOB M MOHATUM (BHJ, SKOCUCTEMa, OnMocdepa), OMOJOrHYECKUE TEOPHUH
(aBomronionHass teopust Y. JlapBHHA, CHUHTETHYECKass TEOPHUS 3BOJIIOLUH),
yuenust (A. H. CeBepuoBa — 0 mOyTAX M HampaBleHUsAX sBomonuu, B.W.
Bepnajckoro — o 6uocdepe), 3akonbl (reHeTuueckoro paBHosecus k. Xapau
u B. BaiinGepra, 3apogsiieBoro cxoacta K. M. bapa), npaBuia (MUHUMYyMa
1O. JInbuxa, 3K010rn4ecKoil MUpaMHIbl SHEPTUH), TUIIOTE3bI (TUIOTE3a «MHUpPa
PHK» V. I'unGepta);

YMEHHE  BJIaJE€Th OCHOBHBIMH  METOAAMH  HAy4YHOI'O  IIO3HAHMS,
UCIONb3YEMBIMA B OHMOJOTHYECKHX HCCICIOBAHUAX IKHUBBIX OOBEKTOB U
sKOCcHCTEM (OMUCaHue, U3MEepeHue, HaOII0JeHHe, HKCIEPUMEHT), CIoco0aMu
BBISIBJIICHUS U OLIEHKH aHTPOIMOTEHHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHBIE NPHU3HAKU: BHUAOB, OHMOTEOIICHO30B,
AKOCUCTEM U Omochepshl, CTAOMIH3UPYIOMIETO, ABIKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT' O otbopa, AJUTONaTPUYECKOTO u CUMIIAaTPUYECKOTO
BUA000pa30BaHusl, BIMAHUA JBUXKYLIIUX CHUJ O3BOJIOUMHM HA TE€HOPOH]
HOMYJIALNUN, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpefie 0OMTaHus, YepeJOBaHUS
HAIpaBJIEHUN HBOJIOLUH, KPYrOBOpOTa BEIIECTB W IIOTOKAa JHEPTrUU B
HKOCUCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aUMOCBS3M MEXJAy IPOLECCaMU 3SBOJIIOIMH,
JBIKYIIMMU CUJIAMU aHTPOIIOI€HE3a, KOMIOHEHTaMU Pa3InYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBIATH  OTJIMYMUTEIbHBIE TPU3HAKK  JKUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHusl, a0MOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB  9KOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B COOOUIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OMOJOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIUKY JUISl JOKa3aTelbCTBa POJICTBA OPTraHU3MOB
pPa3HbIX CHUCTEMATHYECKUX TPYMI, B3aUMOCBSI3U OPraHu3MOB U  CpPEJbl
oOWTaHUs, €IUHCTBA YEJIOBEUECKHX pac, HEOOXOJAUMOCTH COXpaHEHHUS
MHOT000pa3us BUJOB U IKOCUCTEM KaK yCJIOBUS COCYIIECTBOBAHUS MPUPOIBI U
YeJIOBEYECTRA;

yMEHHE pemaTh OHOJOTHYECKHE 3a/ayd, BBISBISATH MPHUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY HCCIEIyeMbIMU OHMOJIOTMUECKUMH IpolieccaMu U



SBJICHUSIMHM, JIelaTh BBIBOJBI M TIPOTHO3BI HA OCHOBAaHWW TIOJYYCHHBIX
pe3yJIbTaTOB,

YMEHHE BBINIOJIHATH J1a0OpATOPHBIE U MPAKTUYECKUE pabOThI, COOII0IATh
npaBujia Mpu padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HX IKCICPUMEHTATHHBIMH
cpeacTBamu, (GOpMyIHpys LEJdb HUCCICAOBAHUS, aHAJIU3UPOBATH TOJYYCHHBIC
PE3YNIbTATHI U IeTIaTh BEIBOBL;

yMEHHE y4acTBOBATh B yU€OHO-HMCCIIEIOBATEILCKOM paboTe o OUOI0THH,
AKOJIOTUU ¥ MEIUIIMHE, TIPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
myOJUYHO  TMPEACTABISITH  TOJMYyYEHHBIE  PE3ydbTaThl Ha  YICHUYCCKUX
KOH(pepeHUHUsX;

YMEHHE OIICHWBATh THUIOTE3bI M TEOPUU O MPOUCXOXKICHUU >KU3HH,
YeloBeKa M YeNIOBEYECKHX pac, O NpUYMHAX, MOCIEACTBUAX M CHocodax
MpeI0TBpaIIeHHs TT100aTbHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccrnoHaabsHON
NEATENBbHOCTH B 00JacTH OWOJIOTHH, OKOJOTHH, MPUPOJIOTOIH30BAHMS,
MEUITUHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO3SCTRA,
MUIIEBON  MPOMBINIJICHHOCTH,  yIAyOnsiTh  TMO3HABATENbHBIA  WHTEpEC,
HaIpaBJICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH TMpodeccuu u
POJOJKEHNE OMOJIOTMUECKOTr0 O00pa3oBaHUsS B OPraHU3alUsIX CPEIHETO
po(ecCHOHaTBLHOTO U BBICIIETO 00pa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosauvecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeM uudpoBbie
Ne /it P Kontpousnsie | IIpakTnueckue (1udpp )
NporpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchI
bu6mmoreka [{OK
! brororus kak Hayka . 0 05 https://m.edso00.ru/863e3d14
bu6mmoreka [JOK
2 KHBbIE CHCTCMEI 1 HX H3YHCHHE 2 0 https://m.edso0.ru/863e3d14
bu6mmoreka [JOK
3 buonorus kreTki 2 0 05 https://m.edso00.ru/863e3d14
Bbu6munorexa [JOK
4 XuMuYecKasi OpraHu3alus KIeTKU 10 0 1 https://m.edsoo.ru/863e3d14
bu6maunoreka [JOK
> CTpocHHC i dyHILH 1eTICH 8 0 2 https://m.eds00.ru/863e3d14
6 OOMEH BelIeCcTB U MPEBPAICHUE SHEPTUH 9 0 15 bubnuoreka [JOK
B KJIETKE ' https://m.edsoo.ru/863e3d14
HacnencrBennas unpopmanus u bubmuoreka [IOK
7 . 9 0 0.5
peanuzanus e€ B KJIETKE https://m.edsoo.ru/863e3d14
N bub6maunoreka [JOK
8 HKHSHCHHEIA I KICTKH 0 0 1 https://m.eds00.ru/863e3d14
bubmmoreka [{OK
o CTpOCHHE 1 pYHKIUHH OPraHH3MOB 17 ! 15 https://m.edso0.ru/863e3d14
10 Pa3smHOXXEHME U pa3BUTHE OpPraHU3MOB 8 0 1.5 bubmorexa LIOK

https://m.edsoo.ru/863e3d14
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https://m.edsoo.ru/863e3d14
https://m.edsoo.ru/863e3d14

['eneTnka — HayKa O HACIEACTBEHHOCTH U bubmuorexa [{OK
11 2 0.5
W3MEHYHUBOCTH OPraHU3MOB https://m.edso0o.ru/863e3d14
bubmmoreka [{OK
12 3aKOHOMEPHOCTH HACIIeICTBEHHOCTH 10 1 httos://m.edsoo.ru/8633d14
bub6nunoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUNBOCTHU 6 1 https://m.edsoo.ru/863e3d14
bu6mmoreka [{OK
14 Peneriica uexopexa 3 05 https://m.edsoo.ru/863e3d14
bu6nunorekxa [JOK
15 CeteKIst OpraHm3MOoB 4 15 https://m.edsoo.ru/863e3d14
16 buorexHoOrns 1 CUHTETHYECKAs 4 05 bubnuoreka [JOK
ouosorus ' https://m.edsoo.ru/863e3d14
bub6mumoreka [{OK
17 Pesepeiioe Bpems 1 0 https://m.edso0.ru/863e3d14
OBIIEE KOJIMYECTBO YACOB I1O0 102 15

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosauvecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsnsie | IlpakTHyeckne
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThI
pecypcsbl
NOT001,088-2022 buomorus kak
1 KOMIUICKCHASI HayKa M KaK 9acTh 1 0 0 bubmmorexa [JOK
. 02.09.2024 | https://m.edsoo.ru/863e3d14
COBPEMEHHOI'0 00IIeCTBa
) HNOT 029 -2022 XXuBbie CUCTEMBI 1 0 0 bu6muoreka [JOK
UX CBOWCTBA 03.09.2024 | https://m.edsoo.ru/863e3d14
3 VYpoBHEBasi opraHu3aius >KUBbIX 1 0 0 bubnmnoreka [HOK
CUCTEM 04.09.2024 | https://m.edsoo.ru/863e3d14
NOT 029 -2022 Uctopus
4 OTKPBITHS U U3YUCHHSI KIICTKH. 1 0 0 09.09.2024
Knerounas reopus
HNOT 090-2022 MeTtoab!
MOJIEKYJISIPHOM U KJIETOYHOM
ouonorun. [Ipakrnyeckas padora
5 «M3yueHne METO10B KIETOYHON 1 0 05 bubnuoreka LIOK
ouonoruu (xpomarorpadus, ' 10.09.2024 | https://m.edsoo.ru/863e3d14
anekrpodopes,
muddepeHranbHOe
nentpudyruposanue, [1L[P)»
N bu6munoreka [JOK
0 AMMIECKITH COCTAB KICTKH 1 0 0 11.09.2024 | https://m.edsoo.ru/863e3d14



https://m.edsoo.ru/863e3d14
https://m.edsoo.ru/863e3d14
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https://m.edsoo.ru/863e3d14
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MI/IHepaJ'II)HI)IC BCIIECCTBA KJIICTKH,

bu6mmoreka [JOK

! ux Ouonoruyeckas poib 0 16.09.2024 | https://m.edso0o.ru/863e3d14
HNOT 090-2022 Opranuueckue
BEIIECTBA KIIETKU — OEJIKH.

3 JlabopaTtopnas paboraNel 05 bubnmnoreka [IOK
«ObHapyxeHne 6eIIKoB ¢ ' 17.09.2024 | https://m.edsoo.ru/863e3d14
MTOMOIIIbIO KAYECTBEHHBIX
peakuin»

9 CBolicTBa, KJIacCH(PUKALIHS U 0 but6munoreka [JOK
dbyHKIIMM OEITKOB 18.09.2024 | https://m.eds00.ru/863e3d14

10 Oprannyeckue BeIecTBa KIETKU 0 bubmuorexa [{OK
— YIJIEBOJIbI 23.09.2024 | https://m.edso0o.ru/863e3d14

11 Oprannyeckue BEIecTBa KIETKU 0 bubmuoteka [JOK
— JIMOUBI 24.09.2024 | https://m.edso0.ru/863e3d14
NOT 090-2022 HyxnenHoBsle
kucnotel. JIHK u PHK.

12 JlabopaTtopnas pa6ora Ne2 05 bubnuorexa [JOK
«MccenenoBanue HyKIEMHOBBIX 25.09.2024 | https://m.edso0o.ru/863e3d14
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTAHU3MOBY
Ctpoenue u kuuu ATO.

13 ILpI;rHe HYKH(le)zI;I/II[TpI/I(l)OC(baTH 0 bubmmorexa LIOK

30.09.2024 | https://m.edsoo.ru/863e3d14
(HT®)
NOT 029 -2022 CexBeHupoBaHUE BuGmiorexa [{OK

14 JUHK. Merozst reromuis, 0 01.10.2024 | https://m.edso0.ru/863e3d14
TPAHCKPUIITOMHKH, IPOTCOMHUKHU

15 MeTozb! CTPYKTYpHOI Onosioruu 0 bubnmnoreka [IOK
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02.10.2024 | https://m.edsoo.ru/863e3d14
Tuns kierok. [Ipokapuornueckas

16 kietka. [IpencraBurenu 0 bubmuoteka [JOK
npokapuot,odutareneit Tynbckoit 07.10.2024 | https://m.edsoo.ru/863e3d14
obnactu.

HNOT 090-2022 Ctpoenue

17 AYKapUOTUYECKON KIIETKH. 05 bubnuorexa [JOK
[Tpaktuyeckas pabora «3yuenue 08.10.2024 | https://m.edsoo.ru/863e3d14
CBOWCTB KJIETOYHOW MEMOpPaHbD»

18 [ToBepXHOCTHBIN anmapar KIeTKU 0 bubmmorexa LIOK

09.10.2024 | https://m.edsoo.ru/863e3d14

HNOT 090-2022 OnromeMOpaHHBIE

opranou bl KieTku. [IpakTudeckas

19 pabota «V3yueHue IBUKEHUSA 0.5 bubmorexa LIOK

14.10.2024 | https://m.edsoo.ru/863e3d14

LUTOIJIa3Mbl B PACTUTEIbHBIX

KJIETKax»

NOT 090-2022 [TonyaBTOHOMHBIE

OpPTaHOMIbI KIETKH: MUTOXOHPHH,

20 wactuasl. JlabopaTopHas 05 bubnmnoreka [IOK
paboraNe3 «MccnenoBanue 15.10.2024 | https://m.edsoo.ru/863e3d14
MJ1a3MOJIM3a U IEeTIa3MOIn3a B
PaCTUTEIBHBIX KIETKAaX»

21 HememOpanHbIe OpraHouabI 0 bu6muoreka LIOK
KJIETKH 16.10.2024 | https://m.edsoo.ru/863e3d14

bub6maunoreka [JOK

22 CTpoeie i Ykl 51pa 0 21.10.2024 | https://m.edsoo.ru/863e3d14

23 NOT 090-2022 CpaBHuTenbHast 0.5 bubnmnoreka [IOK
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XapaKTCpHUCTHUKA KIICTOK OYKapHOT.

JlaboparopHuas paboralNed
«3ydenue cTpoeHHS KIETOK
Pa3InYHBIX OPTaHU3MOBY

22.10.2024

https://m.edsoo.ru/863e3d14

24

NOT 090-2022 AccuMuanus u
JUCCUMIISINAS — J[BE CTOPOHBI
MeTabonus3ma. Tunel oOMeHa
BemecTB. JlabopaTopHas
pabotaNe5 «M3yuyenue
KaTaTUTUYECKON aKTHBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WM KaTajas3bl)»

0.5

23.10.2024

bu6munoreka [JOK
https://m.edsoo.ru/863e3d14

25

NOT 090-2022 ®depMeHTaTUBHBIH
XapakTep peakiuil KIeTOYHOTro
MeTtabonu3ma. JlaboparopHas
pabora Ne6 «M3yuenue
(epMEHTATUBHOT'O PACHICTIIICHUS
MEPOKCHJIAa BOJOPO/Ia B
PaCTHTEIBHBIX M JKUBOTHBIX
KJIETKax»

0.5

28.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e3d14

26

benku-akTuBaTopel U OENIKU-
MHTUOUTOPBI

29.10.2024

bu6mmoreka [{OK
https://m.edsoo.ru/863e3d14

27

ABTOTpOGHBIN TUIT OOMEHa
BeectTs. [IpencraBurenu
aBTorpo(d B Tynmbckoit obmactu

30.10.2024

bu6mmoreka [JOK
https://m.edsoo0.ru/863e3d14

28

dotocuuTes

11.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e3d14
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HNOT 090-2022 XemocuHTe3.
Jlaboparopuas paboraNe7

bu6mmoreka [{OK

29 «CpaBHEHUE NIPOLIECCOB 05 12.11.2024 | https://m.edsoo.ru/863e3d14
(doToCcHHTE3a U XEMOCHHTE32)
HOT 090-2022 AraspoOHbie
opranu3Mbl. Buabl OpokeHusl. Bu6morexa LIOK
30 /laGoparopuast paborahLs 0> 13.11.2024 | https://m.edsoo.ru/3633d14
«CpaBHEeHHE TPOIIECCOB OPOXKEHUS
W JIBIXaHUSDY
31 AspoOHbBIE OpraHU3Mbl. DTaIbl 0 bubnuoreka IIOK
HHEPTeTHYECKOr0 0OMEeHa 18.11.2024 | https://m.edsoo.ru/863e3d14
NOT 029 -2022 Dueprus
32 MeMOPaHHOTO I'paJueHTa 0 bubnuoreka [IOK
npotoHoB. Cunte3 AT®: paGora 19.11.2024 | https://m.edso0o.ru/863e3d14
npotoHHON AT®-cunHTa3b!
bu6mmoreka [{OK
33 Peaxiuitit MATpHHOIO CHHTE3 0 20.11.2024 | https://m.edsoo.ru/863e3d14
34 Tpanckpunuus — MaTpUYHBII 0 bubmmnorexa [IIOK
cunre3 PHK 25.11.2024 | https://m.edsoo.ru/863e3d14
" bubnmnorexa [JOK
3 TpasCisiuis it e€ STarst 0 26.11.2024 https://m.edso]o_.[ru/863e3d14
36 KonnpoBanue amuHokucinot. Ponb 0 bub6maunoreka [JOK
pubocoM B OMOCHHTE3€e Oelika 27.11.2024 | https://m.edsoo.ru/863e3d14
37 Opranu3zanus reHoMa y IpOKapuoT 0 bubnuorexa [JOK
U SyKapuoT 02.12.2024 | https://m.edsoo.ru/863e3d14
38 NOT 029 -2022 MonekynspHbie 0 Bbubnmorexa [JOK
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MEXaHU3MBbI DKCIIPECCUU T€HOB Y 03.12.2024 | https://m.edsoo.ru/863e3d14
9YKapuoT
NOT 090-2022 Bupycbr —
BHEKJIETOYHBIC (DOPMBI KU3HU U
39 00JIUTaTHBIC TTAPa3UThI 0.5 bubmmorera IOK
P . ' 04.12.2024 | https://m.edso0.ru/863e3d14
[IpakTueckas padora "Co3znanue
MoJienu BUpyca"
BupycHbie 3a0051eBaHus YeOBEKa,
JKUBOTHBIX, Eu6 10K
5 nOJIMOTEKA

40 paCTeHHH'HpO(bHHaKmUK e 0 09.12.2024 | https://m.edso0.ru/863e3d14
BHUPYCHBIX 3a00JI€BaHUN B
Tynbckoii obtactu

41 HanoTtexHOI0rMH B OMOJIOTUN U 0 bu6nunorekxa [JOK
MEIUITNHE 10.12.2024 | https://m.eds00.ru/863e3d14

N bub6maunoreka [JOK
42 JKUSHCHHEL WK KICTKH 0 11.12.2024 | https://m.edso0o.ru/863e3d14
. bubnuorexa [JOK

43 Marpiristit ciiires J{HK 0 16.12.2024 | https://m.edsoo.ru/863e3d14
NOT 090-2022 XpoMOCOMBI.

44 JlaGopatopHas pab6ota Ne9 05 bubnuoreka LIOK
«M3ydeHne XxpoMoCcOM Ha TOTOBBIX ' 17.12.2024 | https://m.eds00.ru/863e3d14
MUKpOIIpenapaTax»

bu6mmoreka [{OK

45 Jlenerne KICTKI — MHTO3 0 18.12.2024 | https://m.edsoo.ru/863e3d14
HNOT 090-2022 Tursl KJIETOK.

46 KapuoknHe3 u IUTOKHHE3 0.5 bubmorexa [OK

P 5 ' ' 23.12.2024 | https://m.edsoo.ru/863e3d14

JlaboparopHnas pabora
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Nel0«HaOmronenne Muro3a B
KJIETKaX KOHYMKa KOpEITKa JIyKa
(Ha TOTOBBIX MHKpOITperapaTax)»

47 Perynsauus >kM3HEHHOT O IIUKJIA 0 bu6nunoreka [JOK
KJIETOK 24.12.2024 | https://m.edsoo.ru/863e3d14
bub6munoreka [JOK
48 Opraiisu Kak ejuttoe ueioe 0 25.12.2024 | https://m.edso0o.ru/863e3d14
NOT 090-2022 Txanu pacTeHui.
Jlaboparopuas paboraNel 1
«M3yueHune TkaHeu
49 pacteHui». TkaHu KUBOTHBIX U 1 bubmorexa [TOK
13.01.2025 | https://m.edso0.ru/863e3d14
yenoBeka.JlabopaTopHas padora
Nel2 "M3y4yeHue Tkanen
JKMBOTHEIX"
HNOT 090-2022 Opranbl.CucteMbl
50 opranoB.JIabopaTopHas pabora 05 bubmmoreka [JOK
Nel3 "N3y4yenue opraHos ' 14.01.2025 | https://m.edsoo.ru/863e3d14
LIBETKOBOI'O pacTeHus"
[ToBTopubIit MOTO001,088-2022.
51 [TpomeskyTouHast KOHTPOIbHAS 0 bubmmorexa [IOK
P . P 15.01.2025 | https://m.edso0.ru/863e3d14
paboTa 3a nmepBoe Moxyrojue.
bubmunoreka [{OK
52 Omopa Teza opranH3MOos 0 20.01.2025 | https://m.edso00.ru/863e3d14
Bbu6munorexa [JOK
53 HBHIKEHHE OPTaHH3MOB 0 21.01.2025 | https://m.eds0o.ru/863e3d14
bu6muoreka [[OK
4 IT
> WTAHHE OprausmMon 0 22.01.2025 | https://m.edso0o.ru/863e3d14
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IInTanne MO3BOHOYHBIX JKHBOTHBIX.
IInmeBapurensHas cucreMa
yenoBeka. [Ipodunaktuka

bu6mmnoreka [JOK

> 3a00J1eBaHU CUCTEMBbI 27.01.2025 | https://m.edsoo.ru/863e3d14
nuiieBapeHus xxuteneit Tynbckoin
obmactu
56 JlpIxaHue opraHu3MoB bubmoreia HOK
P 28.01.2025 | https://m.edso0o.ru/863e3d14
57 JIpIXxaHue M03BOHOYHBIX )KMUBOTHBIX bubmuoreka [IOK
U 4eJIoBeKa 29.01.2025 | https://m.edsoo.ru/863e3d14
58 TpaHcOpT BEIIECTB Y OPraHU3MOB bubmorera [OK
P P B v o 03.02.2025 | https://m.edsoo.ru/863e3d14
KpoBeHocHas cucrema
MMO3BOHOYHBIX KUBOTHBIX U
59 yenoBeka. [Ipodunakrruka bubmmorera IIOK
' P . 04.02.2025 | https://m.edsoo.ru/863e3d14
3a00eBaHUN KPOBEHOCHOW CUTEMBI
xutenei Tynbckoit obnacTu
60 Brienenue y opranu3mMoB bubmmorexa [TOK
8 v o 05.02.2025 | https://m.edsoo.ru/863e3d14
61 3amuTa y OpraHu3MoB bubmorexa [IOK
T y o 10.02.2025 |  https://m.edsoo.ru/863e3d14
NmmyHHas cucrema yenoBeka.
62 [TpobremMbl IMMYHHOM CHCTEMBI bubmoreia HOK
. va 11.02.2025 | https://m.edsoo.ru/863e3d14
sxkutenedt Tynbckoit obmactu
63 Pa3znpaxxuMocTs 1 perynauus y bubmuoreka [IOK
OpraHu3MOB 12.02.2025 | https://m.edso00.ru/863e3d14
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I'ymopanbHas perynsuus u

64 SHJIOKPUHHAS CUCTEMa >KUBOTHBIX 0 bubmoreia HOK
17.02.2025 | https://m.edsoo.ru/863e3d14
1 YeTIoBeKa
bu6nunoreka [JOK
0 (DOPMEI PASMHOIKCHIS OPraHI3MOR 0 18.02.2025 | https://m.edsoo.ru/863e3d14
bub6munoreka [JOK
06 Hononoe pasmmoskeriie 0 19.02.2025 |  https://m.edsoo.ru/863e3d14
N bu6mmoreka [JOK
o MOT 029 -2022 Meiios 0 24.02.2025 | https://m.edsoo.ru/863e3d14
HNOT 090-2022 I"'ameTrorenes.
OO6pazoBaHue 1 pa3BUTHE MOTOBBIX
68 kietok. JlaboparopHas padoraNel4 05 bubnmnoreka [IOK
«M3yueHue cTpoeHus noJ0BbIX 25.02.2025 | https://m.edsoo.ru/863e3d14
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
69 NuauBunyansHOE pa3BuTHE 0 bub6munoreka [JOK
OpPraHU3MOB — OHTOTCHE3 26.02.2025 | https://m.eds0o.ru/863e3d14
70 3akyajKa OpraHOB U TKaHEH U3 0 bubmuorexa [{OK
3apOABIIIEBIX JTUCTKOB 03.03.2025 | https://m.edsoo.ru/863e3d14
NOT 090-2022 PocTt u pa3Butue
KUBOTHBIX. JlabopaTopHas pabora
71 Nel5 «BrlisiBieHre MpU3HAKOB 0.5 bubmorexa [TOK
. 04.03.2025 | https://m.edsoo.ru/863e3d14
CXOJICTBA 3apO/IbIIICH
MTO3BOHOYHBIX KUBOTHBIX)
NOT 090-2022 Pa3mHOX€EHME U
72 paszBuTHue pactenuid. JlaboparopHas 0.5 Bubmmorexa [JOK
05.03.2025 | https://m.edsoo.ru/863e3d14

paboraNel6 «CtpoeHune opraHoB
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Pa3MHOXEHHUS BBICIIUX PACTEHUI»

NOT 029 -2022 Uctopus

Bbu6munorexa [JOK

3 CTANOBIICHIE I PAsBITTIA TEHETHIH 0 10.03.2025 |  https://m.edsoo.ru/863e3d14

KaK HayK{
HNOT 090-2022 OcHoBHBIE TOHATHUS
Y CHMBOITbI TCHETHKH. Bu6morexa [IOK

“ Jlabopatopuas paboraNel7 05 11.03.2025 | https://m.edsoo.ru/863e3d14
«Jlpo3odumna kak 0OBEKT
TCHETHYCCKUX UCCIICIOBAHUI
NOT 090-2022 3axoHOMEPHOCTH
HaCJICIOBaHHS TTPU3HAKOB.

75 MoHorubpuHoe CKpelBaHue. 05 bubamnoreka [IOK
[TpakTtuyeckas padora "HM3ydenue 12.03.2025 | https://m.edsoo.ru/863e3d14
pPEe3yIhbTaTOB MOHOTHOPHTHOTO
CKpEIIMBaHUsA y AP030(pUIIbl"

76 [{utonoruyeckue OCHOBBI 0 bubnuorexa [JOK
MOHOTHOPHUIHOTO CKPEIBaHHS 17.03.2025 | https://m.edsoo.ru/863e3d14

77 AHanuzupymrouiee CKpelBaHue. 0 bubmmnorexa [IIOK
Hemnonroe nomuHUpOBaHME 18.03.2025 | https://m.edsoo.ru/863e3d14
HOT 090-2022 durubpugHoe
ckpemuBanue. [Ipaktnyueckas

78 pabota «3y4eHue pe3yabTaToB 0.5 bubmmorexa [JOK

19.03.2025 | https://m.edsoo.ru/863e3d14
JUTHOPHUIHOTO CKpPEIIMBAHUS Y
JIPO30(HITBI

79 [uTonorndyeckue OCHOBBI 0 bubmuoreka [[OK
JTIUTUOPUJTHOTO CKPEIIMBAHUS 31.03.2025 | https://m.edsoo.ru/863e3d14

80 CueruieHHOE HacJIeI0BaHUE 0 bubnmoreka [{OK
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MIPU3HAKOB 01.04.2025 | https://m.edsoo.ru/863e3d14
81 XpoMOCOMHas Teopus 0 bubnmnoreka [IOK
HACJIEICTBEHHOCTHU 02.04.2025 | https://m.edsoo.ru/863e3d14
bu6mmoreka [{OK
82 r
cHeThia Hota 0 07.04.2025 | https://m.edsoo.ru/863e3d14
83 I'eHorum Kak 1eI0CTHAS CUCTEMA 0 bubmaorexa LHOK
08.04.2025 | https://m.edsoo.ru/863e3d14
I'eHeTHYeCcKHii KOHTPOIb PA3BUTHS
pacTeHuH, KUBOTHBIX M YEJIOBEKA.
84 Bnusiaue ¢akTopoB cpebl Ha 0 bubamorexa LIOK
09.04.2025 | https://m.edsoo.ru/863e3d14
T'eHOM JKHBBIX OPTaHU3MOB B
Tynbckoii obactu
85 N3meHunBOCTh NpU3HAKOB. Buibl 0 bubnmnoreka [HOK
U3MEHYHBOCTH 14.04.2025 | https://m.edsoo.ru/863e3d14
bu6mmoreka [JOK
86 M 0
OMAUKALHOHHAS H3MEHHEOCTE 15.04.2025 | https://m.edsoo.ru/863e3d14
NOT 090-2022 BapuaiimoHHbIH
P U BapHallOHHAS KpHUBasl.
JlabopaTtopnas pa6oralNel 8
87 «MccnenoBanue 3aKOHOMEPHOCTEHN 0.5 bubmorexa [JOK
. ' 16.04.2025 | https://m.edsoo.ru/863e3d14
MOIM(DUKAITMOHHOM U3MEHUHUBOCTH.
[TocTpoenune BapualimoHHOTO psijia
Y BApUALIMOHHOU KPUBOW»
88 I'eHoTHIIMYECKas] ©3MEHYUBOCTb. 0 bu6mmoreka [JOK
KoMOuHaTHBHas N3MEHUYUBOCTD 21.04.2025 | https://m.edsoo.ru/863e3d14
89 NOT 090-2022 MyrainoHHas 0.5 Bbubnmorexa [JOK
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U3MEHUYUBOCTE. [IpakTrdeckas 22.04.2025 | https://m.edsoo.ru/863e3d14
pabota «MyTanuu y 1po30QpHIIsl
(Ha TOTOBBIX MUKpPOIIpETIaparax )
3aKOHOMEPHOCTH MYTAI[HOHHOT O
90 mporiecca. DMUTCHETHKA U 0 bubmmorera IOK
POHEEEa. 23.04.2025 | https://m.edsoo.ru/863e3d14
SMUTCHOMHUKA
HNOT 090-2022 I'eneruka
yenoBeka. [Ipaktuyeckas padora
91 «CocTaBjicHUE U aHAIU3 0.5 bubmorexa [OK
. ' 28.04.2025 | https://m.edsoo.ru/863e3d14
POZIOCIIOBHOM Ha COOCTBEHHOM
IPUMEPE».
. bubnuoreka [JOK
% MeTozer MeUIIHEKOM refeTHir 0 29.04.2025 | https://m.edso0o.ru/863e3d14
3HaueHue METUIIUHCKON TreHEeTUKU
93 B MPEIOTBPALICHUH U JICUCHUHU 0 bubnmnoreka [HIOK
TeHETUYECKUX 3a00JIeBaHUN 30.04.2025 | https://m.edsoo.ru/863e3d14
YeloBeKa
HNOT 090-2022 OcHOBHBIE IOHATHSA
cenekiuu. JlaboparopHas s LIOK
noIMoTeKa
94 paboraNel9 «I/I3yqu1iIe COPTOB 05 05.05.2025 | https://m.edsoo.ru/863e3d14
KYJBTYPHBIX PACTEHHI U TIOPOJ
JIOMAIITHUX KHUBOTHBIX)
NOT 090-2022 MeTozp!
CEJICKITMOHHOU PaOOTHI. Eus LOK
UOIMOTEeKA
02 .
% Jlaoparoputas paborahe20 05 06.05.2025 | https://m.edsoo.ru/863e3d14

«M3yueHre METO/I0B CeNEKIINH
pacTeHuin»
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HNOT 090-2022 JlocTmxenus

96 CEJIEKLIMU PACTEHUN U )KUBOTHBIX. 1 05 bubnuoreka [JOK
ITpaktuyeckas pabora «IIpuBuBKa 07.05.2025 | https://m.edsoo.ru/863e3d14
pacTeHuin»

CoxpaneHue, u3ydueHue u
97 HCIIO0JIb30BAaHNE TEHETHYECKUX 1 0 bubmorexa [JOK
12.05.2025 | https://m.edsoo.ru/863e3d14
pecypcoB
HNOT 090-2022 buorexnonorus
KaK HayKa U oTpacilb

98 npousBoAcTBa. IIpakTuyeckas 1 05 bubnuoreka IIOK
pabota «3y4ueHne 00BEKTOB 13.05.2025 | https://m.edsoo.ru/863e3d14
OMOTEXHOJIOTUU Ha TIPUMEpE
Tynbckoil obnactu»

99 OcHOBHBIEC HAPABJICHUS 1 0 bubmuorexa [{OK
CUHTETUYECKOI OMOIOrun 14.05.2025 | https://m.edso0o.ru/863e3d14
XpOMOCOMHAsI U TEHHAas

100 nHXeHepus.MenuunHackue 1 0 bubmmorexa [IOK

19.05.2025 | https://m.edsoo.ru/863e3d14
OMOTEXHOIOTUU

101 Cucremarusaius u 00001IeHIE 1 0 bu6muoreka [[OK
3HaHu# 3a Kypc 10 kmacca. 20.05.2025 | https://m.edso0o.ru/863e3d14

102 HTtoroBas KOHTpOJIbHAS 1O 1 0 bubmuorexa [{OK
ouonorun 10 kmace 21.05.2025 | https://m.edsoo.ru/863e3d14

OBIIEE KOJIMYECTBO YACOB I10 102 15

I[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* buonorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Ilon pen. [Taceunuka B.B., AkunonepHoe o6mectBo «3maTenbcTBO

«IIpocsemienue»

METOIUYECKHUE MATEPUAJIBI JISA YUUTEJA
buonorus 10-11 knacc [Taceunnk B.B.,Kamenckuii A.A.,Py6iioB A.M. u
apyrue/llox pen. [laceunuka B.B.,Aknroneproe o0miectBo "U3maarenscTBo

"IIpoceemienue"

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HMHTEPHET
bubmnorexa IJOK

https://m.eds00.ru/863e6122
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